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Photo: The Tea Bureau, London 
Using mechanical tea pluckers in a Ceylon tea garden 
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THE SUPER 77. Like all new Super 


tractors, it offers diesel or gasoline 
engine. Independently Controlled 
Power Take-off is also available 
with all tractors. 


e.: 

THE SUPER 66, now more power- 
ful for a greater variety of farm 
work. All Super tractors have five 
working speeds, one road speed 
and two reverse speeds, 








Oliver now offers a complete new 
fleet of tractors years ahead in 
power, low-cost operation and 
handling ease. 


The Super 88 shown above has a 
full 49.81 drawbar horsepower— 
the most powerful row crop tractor 
made. Oliver’s new Super 66 and 
77 also have increased power for 
greater work capacity under all 
conditions. 


Power has increased on the Super 
tractors, but operating costs have 
decreased. New high-compression 
engines are designed to squeeze all 
the power from every drop of fuel. 
A choice of diesel or gasoline 


THE OLIVER corporation _,,; 
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engine is offered in each tractor. 


These tractors give you more of 
the features you want—six forward 
speeds, double-disc brakes, 
hydraulic implement control, Inde- 
pendently Controlled Power Take- 
off, rubber spring seat and a host of 
other advancements found only on 
the Oliver Super line. 


More features, more power, more 
economy, yet these new tractors are 
not high priced. Ask your Oliver 
Distributor for a demonstration. 
Work-test the Super 66, 77 or 88 
and find out how truly outstanding 
these tractors are. 
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KESTREL DUSTING MACHINES 


Patented 


Manual or Power 


° TYPE P.D POWER MACHINE 
Net Weight Under 80 Ib. 

Powered by 4-stroke B.S.A. Engine 

Built in lighting set optional extra 


2-wheel retractable or 4-wheel undercarriages 
optional extra 


Extracts from a Report by 


THE RUBBER RESEARCH 
INSTITUTE OF CEYLON 
‘‘We are quite satisfied that the KESTREL is a very suitable machine for 


dusting Rubber with sulphur and on its present performance consider it the 
most successful so far available.” 










‘*We have been using it for the dusting with copper dusts for Phytophthora 
and it has been doing an excellent job. The labourers like 
carrying it and it dees all that can be expected in the way 

<— of range and distribution and engine performance.”’ 


Manufactured in England and Guaranteed by 


tintenstn lebien cong, +» KESTREL ENGINEERING CO. LTD. 


territories for distributors of good HONEYPOT LANE, STANMORE, MIDDX. Please write for Brochure and 
standing. Telephone: EDGWARE 5521 Prices 
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Weed Contro 


cheaper and more efficient 
with Monsanto chemicals 


a Monsanto chemicals 2:4-D and PCP have 


” icy Che 
“ tho r ah 4 y 
saad tert Aten ge ¢ * ~~ _ proved amazingly effective for weed control 
A FP Ps ie * Ys 4, ‘ 5 m 
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in many parts of the world. 


Write for full information today ! 


Pineapples 


Monsanto chemicals for treatment of weeds 


e 2:4-D Sodium Salt. Hormone-type weedkiller. 


nN 


e 2:4-D “50” Amine Salt. Hormone-type weedkiller, 
effective against nut grass and especially formulated to prevent 
nozzle blockage. 

e Pentachlorophenol — Contact Weed Killer. To support 
2:4-D and prevent 2:4-D resistant weeds from becoming 
dominant Monsanto’s 15° PCP emulsifiable oil (containing 
15 lb. PCP per gallon) is most effective. It forms a stable 
emulsion (even in hard water) and is compatible with 2:4-D. 
e Also available is a 25% PCP emulsifiable concentrate 


especially effective for the control of aquatic weeds. 


MONSANTO CHEMICALS LIMITED, Victoria Station House, London, $.W.1. MONsanro 





MONSANTO CHEMICAL COMPANY t. Lou A. Monsanto Canada Ltd., Montreal. Monsanto Chemicals (Australia) Ltd., 
Melbourne. Monsanto Chemica ndia Ltd., Bombay. Monsanto Argentina S.A./.C., Buenos Aires. Monsanto S.A., Mexico. i 
Monsanto-Kasei Cher aI < Tokyo, Japan. Monsanto-Boussois, Paris, France L + i 
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Editorial 


World wheat surplus 


Hii problem of the world wheat surplus is 

becoming acute. In October an international con- 
ference was held in Geneva under the auspices of the 
United Nations to discuss not only that problem, but 
also the future of the International Wheat Agreement. 
In spite of all that has been written and said about the 
value of the International Wheat Agreement, it would 
seem now that it has little relation to the world wheat 
problem. 

A recent article in the Financial Times stated that 
those who oppose the I.W.A. suggest that, but for the 
departure of Britain from the Agreement, world wheat 
prices would not have come down in the past year. 
How far this is true cannot be proved, but this approach 
to the problem tends to obscure the fact that world 
wheat prices have, since Britain left the Agreement, 
declined only so far as the monopoly sellers in Canada 
and the U.S.A. have allowed them to do, the article 
added. 

Referring to the supporters of the I.W.A., who blame 
the departure of Britain from the Agreement for the 
fact that it has become ineffective, the article said that 
whether Britain, the largest importer, belonged or not 
there would have been no ultimate obligation for her, 
or any other importer, to take her import quotas unless 
the price of wheat fell to the minimum, which the 
exporters have not allowed to happen. Even when the 
price of wheat is at the minimum importing countries 
are not obliged to take their full quotas unless they are 
able to do so. ‘ How much they are able to take is, in 
the last resort, determined by the International Wheat 
Council, which even then can only request importers to 
take this amount. It is clear then’, adds the article, 
‘that Britain’s continued participation would hardly 
have contributed to the movement of more wheat, nor 
would it in any way have prevented the piling up of 
surpluses in producing countries, which is now the 
teal problem ’. 


Terminology 
Max: people must have wondered why fertiliser 


content is expressed in almost all countries in 
terms of nitrogen as N, but as phosphoric acid (or 
P03) for phosphorus and as potash (or K,O) for 
potassium. Why should we not follow the much 
simpler system of specification in terms of elements, 
Pand K as well as N? The short answer is that custom 
rather than logic has created the present situation. It 
snot so many years since in Britain the general custom 
for declaring phosphorus content was based not upon 
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Comment 


P,O;, but upon the much weightier equivalent of 
tricalcium phosphate, Ca,(PO,),, and this pre-1939 
habit still persists in the bone-meal trade. The diffi- 
culties of changing long-accepted habits in trade ter- 
minology can be exaggerated. When the calcium phos- 
phate ‘ yardstick ’ was given up by the superphosphate 
trade, it meant that the former 40% grade (40% of 
equivalent calcium phosphate) became an 18 % grade 
(18% of equivalent phosphoric acid, P,O;). There 
were then many fears that farmers would be disastrously 
confused and increase their rates of dressing needlessly. 
But within a few months the change was being smoothly 
accepted. 

A new stimulus to the campaign for simpler ter- 
minology has been given by the Soil Society of America, 
which has recently carried out a poll of U.S. soil 
scientists. This poll has shown that 95% of the 
scientists are in favour of a change to the straight- 
forward NPK system, with nutrient contents of all 
fertilisers declared in terms of the elements, nitrogen, 
phosphorus and potassium, and with no further use of 
P,O, or K,O as content yardsticks. We should like to 
see a similar poll of opinion carried out among British 
soil scientists. It would, in fact, be much easier for 
such a change to be introduced here than in the U.S.A. 
There the present system of declaration is embodied 
in the legislation of each separate State, and an ex- 
tensive revision of fertiliser laws and regulations would 
be required. Here fertiliser legislation has a national 
basis and its revision would be less cumbersome. 


Pakistani and Indian Noods 


NCE again many parts of India and Pakistan 

have been inundated by floods. ‘The Pakistan 
Prime Minister described the Punjab flood situa- 
tion as ‘very, very bad’. The damage to public 
and private property is incalculable. He added that 
the expenditure on the reconstruction of roads, rails, 
canals and irrigation channels would run into many 
crores of rupees. ‘The magnitude of the recent floods 
was unprecedented, something unknown in_ living 
memory or even in historical records. At one time the 
discharge at Islam Headworks was in the vicinity of 
400,000 cusecs—something unheard of. 

Extensive damage was sustained by standing rice and 
cotton crops and the Prime Minister has reiterated his 
intention to set up an Indus Valley Flood Control 
Scheme. 

From India it was reported that there were many 
deaths caused by the extensive flooding. ‘The two 
hardest hit Indian states were Punjab and Pepsu, 
Patiala and the East Punjab states. 
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Britain has allocated {50,000 for the relief of the 
two countries. The Central Committee of the Nor- 
wegian Red Cross has donated Norwegian kroner 
50,000 to be distributed between India and Pakistan, 
and gifts of streptomycin worth Rs. 16,890 by the 
Danish Red Cross and medicines worth Sw. Kr. 21,000 
by the Swedish Red Cross to Pakistan have also been 
announced. ‘The U.S.A., Canada, Italy, Luxembourg 
and Poland have also made contributions in money or 
in kind. It behoves all countries to assist their stricken 
brothers in the East. 


U.K. agriculturists in Russia 


ECENTLY a party of British agriculturists, 
BR ede the leadership of G. R. H. Nugent, Esq., 
M.P., were invited to Russia for a fortnight in order 
to see at first hand the progress made there. At a press 
conference held in London soon after their return it 
was evident that the delegation had had an interesting 
and informative trip, but, however, it is apparent that 
they saw only that which is best in Soviet agriculture. 

The delegation was divided into three groups after 
their arrival in Moscow. ‘The first agricultural group 
then followed a route through Leningrad, Kiev and 
Odessa and visited a number of agricultural research 
and teaching institutes as well as visiting some farms. 

The second group followed a route through Kras- 
nodar, Sochi and Karkov. ‘They visited a number of 
collective and State farms and machinery tractor 
stations. 

The third agricultural group visited Kazakhstan with 
the principal object of seeing something of the Virgin 
Land development. ‘They started with a flight of 
about 2,500 miles from Moscow to Alma Atar, the 
capital of Kazakhstan Republic, which is in a rich 
farming area. ‘They went on to Atbasa, which is in the 
middle of an area of Virgin Land development, where 
they saw new State farms and a collective farm. 

The two European farm groups visited mainly farms 
in the best farming areas, such as the Kuban and 
Ukraine areas. The general impression of the farms 
visited was of very extensive, highly fertile land. In 
some of these old-established farming areas some sign 
of deterioration of soil structure appeared and there 
was an evident need of greater use of fertilisers. 

The Virgin Land areas which were seen appeared to 
have potentially highly productive soil with high organic 
matter. Rainfall is the limitation in these areas and 
development has been limited to those areas where not 
less than a 12-in. rainfall is normal. Even then droughts 
occur periodically, as has happened this year. 

Cereal growing throughout is highly mechanised 
with big, and even over-big, machines, but livestock 
production is in the main usually backward and yields 
low, particularly in the dairy herds. The use of labour 
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for livestock production is very extravagant judged by 
British standards. 

The Soviet production target for 1960 is an increase 
in grain production of 60% and livestock by 100% 
The Virgin Land project will bring into production 
about 75 million new acres (this is in excess of the total 
sown area in Canada). With this additional tillage land 
it is evident that there will be a big increase in grain 
production, but it is impossible to predict whether the 
target will be reached. 

The most serious problem likely to confront the 
Soviet Government with increasing weight in the next 
few years is to create farm conditions attractive enough 
to hold the more intelligent and enterprising farm 
workers on the land. At present there is a huge gap 
between the amenity on the farms and in the cities and 
a great deal can be done to meet the problem by closing 
this gap. But this is unlikely to be sufficient without a 
big element of personal ownership of livestock to hold 
the interest of the most enterprising people for the 
arduous conditions, which are inevitable in high-grade 
livestock keeping. 


Economic chaos 
: , OVERNMENTS are getting more and more into 


the business of foreign trade in farm products 
and economic chaos is in prospect for the world unless 
there is more co-operation among governments. 

That is the belief of the International Federation of 
Agricultural Producers (IFAP), which ended its general 
conference in Rome recently. A basic solution to the 
present unbalanced situation in world farm economy, 
the delegates said, must be found in a progressive 
reduction in the barriers of world trade. ‘ This is for 
the reason that the exchange of goods through mutually 
advantageous trade is a key, though not the only one, 
to a higher standard of living ’. 

About 200 delegates from more than 20 countries 
approved a policy statement, saying, ‘ Governments 
are getting more and more involved—through export 
monopolies, export subsidies, cut-rate export prices, 
equalisation funds etc.—in the business of foreign trade 
in agricultural products. This intervention of individual 
governments to get larger shares of a total market which 
is expanding slowly, if at all, cannot fail to lead to grave 
international friction. It is imperative that ways be 
found, through inter-governmental co-operation in 
both the political and economic spheres, to bring some 
order out of the prospective chaos ’. 

IFAP accepted three new members into the organisa- 
tion. The new members are: the Farmers’ Forum 0! 
India, the Association for International Collaboration 
of Farmers and the National Chamber of Agriculture, 
both of Japan, and the General Union of ‘Junisian 
Agriculture from Tunisia. 
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Outlining the situation that has developed with 
governinents so much in the business of foreign trade 
in farm products, IFAP said there is no longer a free 
world market for most of the major commodities. 
‘Prices are still influenced—as they must always be— 
by the law of supply and demand. But the intervention 
of government makes a tremendous difference in the 
way the law operates. It is no longer a question of 
prices being established through competition of private 
traders in a relatively free market. . . . 

‘It is mainly because of this situation that it is so 
urgently important to devise and use effective means of 
international co-operation in such matters as trade 
restrictions, Commodity agreements and the inter- 
national distribution of surplus food ’. 

It was also stated that the ways governments with 
surpluses are using different kinds of export subsidies 
are causing some worry in the world market. ‘This was 
felt to be another reason why inter-governmental 
co-operation is necessary. 

IFAP suggested that a working party already estab- 

lished by the General Agreement on ‘Tariffs and ‘Trade 
(GATT) should be given primary responsibility to 
establish acceptable general principles on the basis of 
which international commodity consultations and 
negotiations should be carried out. When prospects for 
agreements appear favourable, FAO should recommend 
that the: United Nations call a commodity conference. 
If and when the negotiations are successful, then a 
commodity council should be set up to operate the 
agreement. 
‘, . . no machinery—however good in theory—can 
be effective in the absence of the active good will and 
co-operation of the governments principally concerned 
on both the export and import side—with the problems 
of particular commodities. The apathy or indifference 
of even one or two of these may render ineffective even 
the best consultative machinery ’, the delegates said. 

Surplus problems came in for considerable study at 
the meeting. It was felt the surpluses have accumulated 
because farmers in surplus areas have continued to 
produce the high level induced by war and post-war 
necessities. At the same time, farmers in traditionally 
importing countries have pushed their production far 
above pre-war levels. 

It was stated that the main surplus problems concern 
wheat, sugar, cotton, rice and dairy products. ‘The 
delegates recommended that farmers in the world cut 
back on their production of crops such as cotton, grain 
and potatoes and make a prudent shift of their produc- 
tion to animal protein foods. 

_ The very existence of surpluses on the world market 
is Causing a depressing influence on prices, the policy 
report said. ‘ Up to the present there is little evidence 
of disorderly marketing of existing surpluses’, the 
delegates said. ‘ .. . It should not be forgotten in this 


World Crops, December 1955 


connection that the piling up of government stocks in 
the U.S.A. has enabled producers in other countries 
to continue, and in some instances even to expand, 
production. ...’ 

The IFAP conference felt there is not much chance, 
at the present time at least, for finding, in the under- 
developed areas of the world, outlets for the surplus 
production ability of farmers. The reason is that in 
these areas individuals do not have the money to buy 
the food and fibre, and with what money governments 
have they generally prefer to buy machinery, imple- 
ments and other capital goods. It was felt there is a 
possibility of finding outlets in the Soviet sphere for 
the surplus production. The delegates said there is a 
need in the Soviet area for import of fats and oils, meats 
and cereals. But a warning was sounded that, because 
of political uncertainties and the scarcity of Soviet 
supplies for exchange, it would be dangerous for far- 
mers to count heavily on future Soviet outlets for 
surplus production. 


Future for cocoa 


HE 1955 World Cocoa Conference was held in 
"Fan recently. It had been attended by repre- 
sentatives of 11 countries; they included scientists, 
agriculturists and representatives of the manufacturing 
industries. At the conclusion of the conference Mr. 
Paul S. Cadbury, c.B.£., President of the International 
Office of Cocoa and Chocolate, said that they had 
devoted much time and thought to the cultivation of 
cocoa and the environment in which it grows best. We 
agree that these are matters of increasing importance. 
In particular, the following aspects of the problem 
require further study and field experiment: 

The rehabilitation of land which has been cleared, 

or on which trees have become old and uneconomic. 

The use and application of different fertilisers and 

mulches on the great variety of soils in cocoa-growing 
areas, particularly as higher-yielding varieties are 
introduced. 

The effect of light and shade on the cocoa tree. 

Stating that during the next 10 years hundreds of 
millions of new cocoa treés would be planted, Mr. 
Cadbury said that the conference had agreed that it 
was of the utmost importance that the best planting 
material available be used, but in the present period of 
growing knowledge there can be no certain answer as to 
what is the best material. ‘The conference supports the 
long-term work on better clones and planting stocks at 
the Imperial College of Tropical Agriculture, West 
African Cocoa Research Institute, ‘Turrialbia and else- 
where, and commended for special study the produc- 
tion of reliable clonal seed. 

Mr. Cadbury continued that in the control of pests 
and diseases, in the maintenance of fertility, in the 
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understanding of the reasons for deterioration in plant 
and soil, in the production of better-yielding and more 
resistant varieties—and, moreover, varieties which pro- 
duce cocoa of the highest and most acceptable quality 

the research stations and agricultural departments in 
Trinidad, West Africa, Central America and elsewhere 
are discovering and explaining the science of cocoa 
cultivation. ; 

It is from international conferences such as these 
that good only comes and we look forward to the 1956 
conference, in which the work of the current year will 
be summarised, thus presenting to all those whose 
work is concerned with cocoa a useful summary of work 
undertaken and a direction for future works and 
researches. 


Recovery of world 
agriculture 
| Baas the many published reports of bumper har- 


vests, new crop-production techniques and surplus 
stocks it has become increasingly apparent during the 
past few years that world agriculture is recovering. 
The extent of this recovery was announced recently by 
the Food and Agriculture Organisation of the United 
Nations in its 1955 report entitled ‘ The State of Food 
and Agriculture’. The agricultural production of the 
world, excluding the Communist countries, for which 
figures are still incomplete, was more than 25 % greater 
in 1954 than in 1946-47, according to the report. 

The increase in food production in these areas had 
slightly outweighed the growth in population since 
before the war and consequently production per head 
was slightly above pre-war levels. Preliminary esti- 
mates for 1954-55 from the countries covered in the 
report suggest that world food production failed for the 
first time since the war to show any appreciable in- 
crease on the previous years, owing to less favourable 
weather in some areas and to acreage reductions in 
North America. 

At the end of the second world war agricultural pro- 
duction was down 5 % and world population up 10 % 
on pre-war levels, with a consequent per caput fall in 
production of about 15%. By 1954 this lag had been 
overtaken, in some countries to such an extent that 
they began to be troubled by surplus stocks of wheat, 
sugar, cotton and other farm products. Excluding 
Communist countries, the world is now producing, for 
instance, about 20% more rice, milk and cotton than 
before the war, about 30 % more wheat, fats and meat, 
50% more fruit and sugar and 80% more rubber, 
excluding synthetic rubber. 

Listing the main reasons for this large increase in 
production, the FAO report says one is that the wide- 
spread adoption of farm price supports, and other 
measures to stabilise farm income has given farmers the 
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confidence to grow more food. Another reason is that 
the last 10 years have seen a rapid development of the 
land and water resources in under-developed countries, 
whose growing industrialisation has helped to increase 
and diversify the demand for food and agricultural raw 
materials. Another factor in this big increase of pro- 
duction has been the scientific revolution in agriculture 
and the successful application of new techniques to 
crop and animal production through the more rapid 
spread of agricultural knowledge. 


Soil analysis 


ANY farmers have an excessive faith in soil 
Mirae The limitations of this guide to a field’s 
cropping potential are far more fully appreciated by 
agricultural scientists themselves and the stage has 
perhaps arrived when they should be more frank. Soil 
analysis is now established as a useful aid in farming 
and it is not likely to suffer decline from realistic 
debunking. Even the smallest farm field contains many 
tons of top-soil; a statistically true sample can hardly 
be carried away in a tin or bag—rather, it should be 
large enough to require transport by lorry. Here, then, 
is an initial approximation. The chemical means by 
which ‘ available’ plant foods are extracted, leaving 
behind the ‘ non-available ’ supplies, are based entirely 
upon assumptions. The assumptions have stood the 
test of time, but only in a sense of 70 rather than 100 % 
accuracy. Today, when fertiliser dressings are so often 
drilled in strips instead of broadcasted, the chance of 
unrepresentative sampling has been seriously increased, 
for strips of soil in a field may contain sizeable residues 
and the soil between will not. Several ploughings may 
be necessary before this stripwise difference is homo- 
geneously spread. It is not heresy to state these hard 
facts; it is common sense. 

Soil analysis is best looked upon as a means of 
diagnosing abnormality. It can be relied upon to 
show that a field is seriously deficient in this or that 
nutrient; or, similarly, to show that a field is blessed 
with a high sufficiency of phosphate or potash or lime. 
It cannot be so certainly relied upon to distinguish 
between ‘ good ’ and ‘ medium ’ conditions or between 
‘medium ’ and ‘ poor’ conditions. Anybody who con- 
siders soil-analysis figures with a post-decimal-point 
mentality is either a fool or a charlatan. 

These comments may seem to be fairly strong meat. 
Those who find them irritating or disquieting should 
read a paper by R. G. Hemingway in the Journal of 
Agricultural Science, 1955, 46, 1. From a study of many 
samples, he reaches the conclusion that there is n0 
justification for classifying soils by soil analysis into 
six different fertility groups. Classification into three 
groups is all that should be attempted. In short, 
‘ good ’, ‘ medium’ or ‘ poor ’. 
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7. GOSLAVIA is a fascinating 
country for any student of Con- 
tinental agriculture. On the one hand, 
its production is extremely diversified ; 
it could be said that it comprises, on a 
small scale, almost every type of the 
Central and South European farming 
system. On the other, those who are 
convinced that there is a close link 
between any country’s system of land 
tenure and its agricultural develop- 
ment might wonder whether the intro- 
duction of collective farming to that 
country could bring a solution to the 
problem of how to help the smali- 
holder in this age of mass production 
and mass mechanisation. 

In the last 10 years the Yugoslav 
Government has changed its agricul- 
tural policy several times and therefore 
it could be expected that this first-hand 
experience might give some indications 
of gains or losses incurred by these 
changes. Unfortunately, the results of 
these rather short-lived experiments 
cannot be followed up reliably for 
several reasons. The first of these is 
the weather factor, which involves far 
more risks in this part of the world 
than in the West, and about five years 
are needed to obtain a reliable average. 
This, owing to the short life of the 
various systems succeeding each other, 
could not be achieved. Another reason 
is that not only the agricultural, but 
the whole economic policy of Yugo- 
slavia was changed completely several 
times during the last 10 years and this 
confuses the issue. Nevertheless, there 
are some conclusions which can be 
drawn after a careful review. 

In his earlier articles the writer 
assessed the reasons for the changing 
trends in Yugoslav agriculture to show 
how and why the collective system 
was introduced, why it did not succeed 
and why it had to be abandoned. In 
this paper we turn to the latest de- 
velopments, which throw light on the 
manner in which Yugoslav agriculture 
fared under the reorganisation, on 
recent achievements and on predictions 
for future trends. 

General description 
Having given a brief description of 


Yugoslav agriculture in previous 
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Yugoslav Agriculture 1954 


DR. C. DE FELLNER 








The article entitled ‘ Yugoslav Agriculture’s Ten-Year Plan’, 
which appeared in WoRLD Crops, 7, 320, 1955, has created 


a lot of interest. 


maintains the interest in this paper. 


Dr. de Fellner, who knows the country well, 


He shows the effects that 


recent trends in policy have had on the agricultural population 
and possible plans for the future are also discussed. 





papers, it seems unnecessary that this 
should be done again, except perhaps 
to reiterate the main facts. Yugoslav 
agriculture is highly diversified. This 
does not apply only to plant produc- 
tions, but also to livestock. There is a 
wide difference between the rich, great 
plains of Vojvodina in the north 
(vast wheat- and maize-growing areas 
interspersed with hemp, sugar-beet 
and sunflower, the main green fodder 
plant being lucerne) and Macedonia 
in the south (growing, besides wheat, 
maize and rice on a large scale, cotton, 
tobacco, pulses, sesame seed and other 
oil-bearing plants). On the coastal 


strips of the Adriatic mainly citrus and 
other fruit are grown, vegetables and 
vine produce; and in the mountainous 
west of Slovenia and Croatia a typical 


Central European type of peasant 
agriculture is predominant, produc- 
ing cereals, potatoes, sugar-beet, 
vines, fruit, pulses, clovers and rich 
mountain pastures and leys. Animal 
production ranges from imported high- 
yielding Swiss cattle to coarse-haired 
hardy types of sheep and goats, and 
from pure-bred Large Whites im- 
ported by air from the U.K. to the 
locally bred, slowly developing man- 
galica pig for lard production; lard 
is used mainly for cooking in most 
parts of the country. 

The grade of intensity is just as 
diversified. ‘There is a wide scale of 
different grades from highly special- 
ised, industrialised and mechanised 
large State estates in Vojvodina and 
Croatia to the simple existence-farming 





On the hillsides of St. fana, not far from Zagreb, the main town of Croatia, are 
many vineyards. The area is famous for its table wines 
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With the aid of irrigation rice growing has been extended to the northern plains. 
The area covers 3,000 ha. 


economy of mountain peasants in 
Bosnia, tethering their goats, cutting 
timber in the forests and growing 
maize and vegetables on some little 
patch of land for their upkeep. 

No wonder that, since all these 
different farming systems are in use 
on a comparatively small area, 
all experiments to adapt the agri- 
culture of the whole country into 
the uniform collective pattern have 
failed, and especially so in view of one 
common denominator of all Yugoslav 
farmers—their individualism and their 
fanatical belief in individual liberty. 


New system 

Yugoslav agriculture came to a turn- 
ing point in 1953, when the National 
Assembly passed a new decree dealing 
with the reorganisation of the collec- 
tive farms or ‘ peasants’ working co- 
operatives ’ as they are called. In that 
year they were put on a voluntary 
basis. Members who wanted to leave 
collectives had the right to do so and 
could retain, for individual use, most 
of the land with which they had 
entered the collective farms. The new 
collective farms or peasants’ working 
co-operatives are so-called ‘ Socialist 
economic organisations ’, which means 
that they are totally independent direct 
business units and are not to be inter- 
fered with by any authority in their 
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system of production, sales, purchases 
etc. ‘They are managed through the 
medium of their elected boards, 2.e. 
the workers’ council and the managing 
board. Complete flexibility prevails 
with regard to the form and statutes of 
these co-operatives and they are 
adapted as far as possible to local con- 
ditions and to the needs of their 
members. 

It would be a misrepresentation to 
say that the peasants’ working co- 
operatives were the preponderant form 
of agricultural enterprise in Yugo- 
slavia. In fact, they did not cover more 
than 12.3°/, of the total agricultural 
area of the country when they were at 
their top in 1951. The figure is, how- 
ever, misleading, because the area 
covers the best areas of the country, 
i.e. the Vojvodina and some very 
prolific parts of Croatia. ‘These dis- 
tricts are rated as being among the best 
land not only of Yugoslavia, but of 
Central Europe; it was always valued 
about 50-100%, higher than the aver- 
age Yugoslav agricultural land. And, 
apart from that, the indomitable 
striving for independence of the Yugo- 
slav peasant must be remembered. 
The pressure of forcing even a part of 
them into the collectives was resented 
by all to such an extent that they 
refused to co-operate and did all they 
could to reduce yields in order not to 








have a surplus above their own require- 
ments, not only for the above reason, 
but because they knew that any surplus 
would have to be delivered at low 
prices or would be taxed away. The 
reversal of this policy resulted in a 
remarkable change in the attitude of 
the peasant. In spite of his resentment 
caused by the new simultaneous decree 
providing for a Land Reserve Fund 
and ‘maximising’ all private property, 
with certain exceptions, to 10 hectares 
(24 acres), he regained his initiative 
and began to work as in pre-war days. 
The change in the agricultural tax 
system was one of the important 
Governmental measures to alleviate 
his doubts. This, unfortunately, did 
not prove to be a complete success, but 
we will revert to this below. 

So for the time being all land in use 
is owned by (a) private farmers, (6) 
peasants’ working co-operatives and 
(c) State farms, and the bulk of agri- 
cultural production rests undoubtedly 
with the private farmer. The first 
complete year under the new policy 
was 1954. Unfortunately, it has again 
been marked by serious crop failures 
and therefore figures of yields cannot 
give any comprehensive information 
on the success or failure of the new 
system. It is impossible to try to assess 
the results of this reorganisation in a 
year in which weather conditions are 
to be blamed for complete crop failure. 


1954 harvest 

To give some data indicating the 
heavy losses incurred the first factor 
to be remembered is that, owing to an 
early, very hard and long winter and an 
exceptionally wet spring, the unsown 
area of arable land has exceeded that of 
1953 by 18%. The unfavourable 
spring, a wet and cool summer, fol- 
lowed by a drought period in July- 
August (disastrous for the late sowings 
of maize), resulted in an exceptionally 
low harvest of cereals, the crop value 
being only 44°/, of that of the previous 
year. 

The yield of wheat and rye amounted 
toonly 1,565,000 tons, against 2,815,000 
tons in 1953. Maize yielded 2,990,000 
tons, against 3,831,000. Nearly all 
other crops have been affected in the 
same way’— sugar-beet production 
dropped from 1,510,000 to 1,200,000 
tons, potatoes from 2,040,000 1 
1,800,000 tons. The marketable sur- 
plus in wheat and rye dropped from 
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840,000 to 270,000 tons, that of maize 
from 40,000 to 350,000 tons and pota- 
toes 1:0M 550,002 to 400,000 tons. 

The same decline applies to other 
products also. ‘The vine harvest, for 
instance, shows a decline from 836,000 
tons to 450,000 tons; plums from 
1,022,000 to 450,000, apples from 
185,000 to 150,000 tons. The setback 
in pulses, hemp, lucerne, clover and 
grasses was of the same order. 

The situation was worsened by 
quality deterioration owing to excess of 
rain during harvest time. 


Livestock 

The only bright picture of 1954 is 
the fact that livestock breeding and 
fat-stock production was seemingly 
unaffected by the general setback of 
plant production. The relevant figures 
show that market surplus of fat cattle 
went up from 146,000 tons in 1953 to 
180,000 tons in 1954, and in the same 
year the surplus of fat hogs increased 
from 86,000 tons to 125,000 tons. 

Livestock statistics also show a 
favourable trend. The increases from 
January 1953 to January 1955 are: 
horses 9.3°%,, cattle 4.6°/,, sheep 2.5°%,, 
pigs 4.2°/, and poultry 25.5°%,. 

As far as possible, farmers switched 
over to livestock production and thus 
saved themselves from ruin. It is 
naturally surprising that the poor crop 
yields of plant products should not 
reflect on fodder yields, and especially 
on production costs of livestock and 
livestock products, but the Yugoslav 
peasant was wise enough to hold back 
stocks from previous years for the up- 
keep of his livestock. Further, he was 
extremely lucky, as these higher pro- 
duction costs coincided with an un- 
precedented home and foreign demand. 

The rise in internal consumption is 
the result of the extension of the town 
population from 24 to 38°, with better 
living standards, owing to higher in- 
dustrial wages and to full employment, 
and this is reflected in the fact that, 
admitting a number of crop failures, 
Yugoslavia had to import about £125 
millions worth of foodstuff in the last 
five years. 


Trade agreements 

The lessening of political tension 
between the U.S.S.R. ( and the satel- 
lites) and Yugoslavia in 1954-55 
resulted in the conclusion of new trade 
agreements, which included, as im- 
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Poppy seeds, from which morphine is obtained, is an ancient crop in Macedonia. 

About 25,000 kg. of poppy wax per year is processed in the modern alkaloid factory 

in Skoplje. To it is attributed the name ‘Macedonian black gold’; pre-war production 
amounted to 60,000 kg. 


portant items, a number of plant pro- 
ducts, livestock and animal products. 
Owing to crop failure, plant products 
could not be delivered. Livestock 
exports showed better chances and 
because of the extreme shortage of 
livestock and animal products in all 
Iron Curtain countries Yugoslavia 
was overrun by trade delegations and 
commercial delegates all trying to pur- 
chase fat stock, fresh and canned 
meats, poultry etc. This competition 
pushed up prices and, although home 
consumers were not too happy about 
that, the Government did not interfere. 
This for two reasons. First, because 
it was the only way of compensating 
the losses of the farmer in plant pro- 
duction, and second, because some 
members of the Government believe, 
with some reason, that home consump- 
tion of animal products is inordinately 
high. Therefore the upward trend of 
purchasing prices seemed quite favour- 
able, as it resulted in a higher income 
of foreign currency for the State and 
was, at the same time, of dietetic value 
as consumers were forcibly somewhat 
restricted in the purchase of these 
products. 

Naturally, the farmer was first to 
benefit from this upward price trend. 
However, this surplus income had 


some rather unexpected repercussions 
—and this in connection with the 
agricultural tax reform of 1954, as 
mentioned above. It has been ex- 
plained in earlier articles that the 
arbitrary tax system of pre-1953 over- 
burdened the smallholder and its main 
aims were political, z.e. to break the 
peasant resistance against collective 
farming in overtaxing him as long as 
he was on his own and reducing taxes 
as soon as he entered the collective. 
Another reason for the heavy taxation 
was to keep his income as low as 
possible, as there were not enough 
consumer goods, machinery, imple- 
ments etc. for all who required them 
if a surplus showed up which had to be 
spent. As the change-over to a com- 
petitive economy took place, with the 
simultaneous ending of political pres- 
sure towards the agricultural collec- 
tives, this tax system was abandoned 
altogether. 


Changing taxation 

The new agricultural tax system re- 
verted to the pre-war system of the 
Austro-Hungarian monarchy (to which 
a great part of Yugoslavia, 7.e. Voj- 
vodina, Croatia, Slovenia, Bosnia and 
Herzegovina, belonged till the end of 
World War I), the ‘ Cadastral Assess- 
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ment ’ system. ‘This system is based on 
average returns per acre and scales are 
worked out in accordance with soil 
quality. It took quite a time to finish 
the survey of the whole country, but 
finally the new tax—6°%, on the 
assessed Cadastral income—which was 
promised to be final, came into opera- 
tion. Unfortunately, political factors 
intervened again, coupled with the 
consideration that the rise in income 
due to the improved fat-stock prices 
brought so much wealth to the private 
farmer that it was not expedient to 
leave it with him. So it had to be taxed 
away to a certain extent and the 
Government had to break its pledge 
that the new agricultural tax would be 
final. A local tax was superimposed, 
assessed in the same old arbitrary and 
unpopular manner as before, by local 
party officers. Such unforeseen events, 
which compelled the Government to 
repeal its promise, again block the 
road leading to confidence and co- 
operation, which is the essential factor 
for the improvement of yields and 
standards. 


Co-operative and State Farms 


In the foregoing the developments of 
the private farms have been followed. 
If we turn now to the remaining and 
new co-operative farms and State 
farms, their development has been 
quite satisfactory and their importance 
is considerable. They are the sole 
remnants of the large pre-war estates 
which. were always in the front line 
of agricultural development and intro- 
duced advanced techniques which were 
later accepted by the peasants. They 
are now the only large-scale producers 
of improved seeds and animal breeding 
stock to be distributed to the peasants ; 
and, moreover, they are producers and 
exporters of quality and manufactured 
products, e.g. canned goods, bacon, 
salami, hemp, wine, brandy etc. Both 
types have gained considerably by the 
fact that they became free of all ham- 
pering bonds of central direction and 
could work on their own. They enjoy 
the full help of the Government regard- 
ing credits, foreign currency allowances 
and priorities for imports of improved 
livestock and machinery, preferential 
treatment with regard to taxes, etc. 

The experience of a number of years 
led them to the conclusion that it pays 
to hire the services of well-trained 
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agronomists and that no economic unit, 
whether run for private profit or for 
collective interest, can work with 
success unless it is organised and 
directed with a firm hand by an ex- 
perienced and well-trained leader. All 
this improves the prospects of the co- 
operative and State farms. 


Future of Co-operatives 


The situation of the co-operative 
movement and its future in connection 
with Yugoslav agriculture at first sight 
is somewhat confusing, as the move- 
ment itself is deeply rooted in the 
country and 85°, of the farmers are 
members of one or another co-opera- 
tive. There is now much overlapping 
between different types of co-opera- 
tives. The main type is the so-called 
general co-operative, which is con- 
cerned with supplies and sales on 
behalf of members and is also involved 
in local credit operations. Owing to 
the new regulations which grant them 
full freedom to take up new lines and 
change their statutes, there is a distinct 
trend to develop new projects and 
ventures, such as communal wine 
cellars, dairies etc. Their activity is 
extended to farming operations, as they 
take over land from the Land Reserve 
Fund and organise farming with land- 
less agricultural labourers. 

There is also a definite upward trend 
in the number of specialised agricul- 
tural co-operatives, such as for stock 
breeding, seed production, fishing, 
dairying, oil-seed production, fruit, 
viniculture etc. It seems that Croatia 
is the most favourable field from this 
point of view. In the last year 16 
machine co-operatives, 25 seed-multi- 
plying and six pig-breeding co-opera- 
tives were founded there. The trend 
in livestock breeding shows definitely 
that co-operative pig breeding and fat- 
tening is expanding in an exceptional 
way, e.g. 70 local pig-breeding branches 
of the general co-operatives have been 
established within five months. 

It seems that the advisory services, 
especially those of the co-operatives, 
are getting into stride. The interest for 
improved seeds, fertilisers, machinery 
and plant protection is growing and 
improved methods of crop rotation, 
animal feeding and soil culture arouse 
great interest. ‘The system of local 
demonstration trials, farm inspection 
and discussions proved to be of such 


interest that the co-operative unions 
are in trouble with the expanding de- 
mand of their members for fertilisers, 
machinery etc. This is a very healthy 
development indeed and it would be of 
importance if this interest could be 
awakened also in the more backward 
parts of the country. 

An unfortunate aspect of the present 
situation is the lack of central leader- 
ship in agriculture. The theory that 
the State should lessen its authority 
and that self-governmental organisa- 
tions should take over instead resulted 
in the prevailing state of affairs, in 
which the Ministry of Agriculture was 
dissolved and only some kind of central 
advisory body was set up with no 
executive powers. Further develop- 
ments showed this to be totally un- 
satisfactory. Now a central Chamber 
of Agriculture has been organised and 
this should replace the functions of the 
Ministry. It is improbable that this 
solution will be the right one. Al- 
though the Chamber of Agriculture 
has some executive powers, these are 
not sufficient and a representative body 
of agricultural interests is not the right 
authority to be invested with the 
powers of the highest executive of the 
agricultural sector. It seems to be 
unavoidable that a country where agri- 
culture is the leading industry and 
where agricultural production is of 
such importance should have a Minis- 
try dealing with its problems. 


Conclusion 


In conclusion, it may be said that 
Yugoslav experience shows that col- 
lective farming might be an advantage 
to the smallholder, but only (a) if he 
enters voluntarily and if he is fully 
convinced that it will prove to his 
benefit, (4) if he accepts the direction 
of a trained and experienced leader and 
(c) if the agronomy of that part of the 
country where he is farming is suitable 
for large-scale mechanised farming. If 
any of these conditions are lacking, 
collective farming will fail. An en- 
couraging aspect of the situation is that 
co-operative ventures which do not 
interfere with the ownership of the 
land and limit themselves to the sales 
and purchases of the peasant, thus 
carrying out for him activities which 
he could not do very well for himself, 


Continued on page 499 
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GRAIN STORAGE 


IN TROPICAL CLIMATES 


T. A. OXLEY 


(Grain Storage Section, Pest Infestation Laboratory, London Road, Slough, England) 





Although the sctentific problems of grain storage are valid everywhere, irrespective of climate or commercial considerations, 
practice based on them must be considerably modified according to temperature, humidity, period of storage and the social 
environment. It follows that grain storage in the tropics is not always best effected by reproducing the structures and methods 
which have developed in temperate zones. Where grain storage is to be in silos of the traditional kind, serving mainly as handling 
machines, there ts no need to depart from traditional designs. But at present there is no demand in the tropics for silos of this 
type, which mainly serve the international grain trade rather than the internal economy. 





N designing grain storage for the 

tropics those accustomed to tra- 
ditional temperate conditions must take 
account of differences which can be 
classified as physical, biological and 
social-economic. 

Physical_—1. High temperatures re- 
duce the steepness of cooling gradients 
in hot grain. ‘ Crusting’ damage is 
rare and ‘dry grain’ spontaneous 
heating is relatively unobjectionable. 

2. Hot air contains more water 
vapour than cool air and high tem- 
peratures cause higher diffusion rates. 
Grain moisture content therefore re- 
sponds much more rapidly to changes 
in atmospheric humidity than in tem- 
perate climates. 

3. Cold air ventilation has little 
utility in the tropics. 

Biological.—4. Insect infestation is 
the main cause of deterioration in 
the tropics, whereas in cold or cool 
temperate climates it is often neglected 
for considerable periods. 

5. Insects infesting grain are near 
their optimum temperatures in the 
tropics, but relatively little extra heat 
is needed to inactivate or kill them. 

6. Grain coming in from the field is 
commonly already infested with in- 
sects. 

7. The safe levels of moisture con- 
tent are much lower at tropical tem- 
peratures than in temperate climates. 

Social-Economic.—8. Tropical coun- 
tries are commonly less highly de- 
veloped than temperate countries, 
therefore machinery is less easily ser- 
viced and transport is poor. There is 
usually no surplus of food, so that 
grain storage is more likely to be 
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necessary for the internal economy 
than for export. 

g. Grain must often be collected 
from a very large number of small 
peasant producers. 

10. Detailed grading or segregation 
of varieties is usually unnecessary. 


Planning of Storage 

It is essential, in any climate, that 
the storage planned shall be such as 
will meet the true needs of the country 
or area concerned, although this stage 
of planning is often not properly car- 
ried out even in temperate countries. 
Since tropical needs are often very dif- 
ferent from those of temperate coun- 
tries, it follows that the planning must 


be very thoroughly and carefully done. 

The most important stage of plan- 
ning a grain-storage scheme, then, is 
the assessment of demand in both 
quantity and type. This must usually 
be done by the actual user, whether 
government or private firm, or on their 
behalf by an independent consultant. 
It should not be left to potential sup- 
pliers of equipment or buildings to 
make their own estimates. 

The technical designer of an in- 
stallation or of a complete grain-storage 
and -handling scheme to cover a wide 
area or a whole country will need a 
summary, covering as many years as 
possible, of the following items: 

1. The amounts of grain (of each 





Covering an experimental grain storage pit in Tanganyika. The cover consists of two 
layers of roofing felt with wire netting between 
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A form of short-term storage. Roofing a completed stack of sacked grain. 


kind if more than one is concerned) 
received each month at each point 
where storage is proposed, or the 
amounts available in the area which it 
is intended to serve. 

2. The seasonal variation in these 
amounts. 

3. The maximum rates of delivery 
which can occur in a single day. 

4. A breakdown of the amounts to 
be stored into three headings: 

(a) Grain intended for very early 
onward movement. A mean storage 
period of about one month. 

(6) Grain to be held for up to 10 
to 12 months, 7.e. from one crop to 
the next (except where there are 
two crops per year). 

(c) Grain which is to be held as 
carry-over for more than one season. 
A storage period of up to 10 years 
may be necessary. 

5. The amount, if any, of grain 
which requires cleaning, drying or 
other treatment. 

6. The degree of precision required 
in weighing in and out. 

Information on a very large number 
of other details will be required and a 
statement will be needed expiaining the 
objects of the scheme with a forecast 
of the extent to which its existence is 
likely to change the supply and de- 
mand. A properly detailed statement 
enables the assessment of two im- 
portant factors to be made: firstly, the 
relation between the amount (and cost) 
of machinery and the volume of 
storage; secondly, the very different 
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The sides 


will be protected later by hessian side curtains stretched from eaves to ground 


types and quantities of accommodation 
which are required according to the 
period of storage planned. 

Machinery can vary in cost from 
zero for a simple store or bin, filled 
and emptied by hand labour, up to 
two-thirds of the total cost of an 
elaborately equipped silo. It is essential 
to reduce machinery to the minimum 
which is required to carry out the 
necessary amount of handling and 
treatment. ‘This is one reason why 
initial planning should not be left to 
suppliers of machinery, whose experi- 
ence and commercial interest predis- 
pose them towards complexity. 

Storage period has a very big effect 
on storage type. The longer the period 
of storage the more necessary it is to 
check deterioration, especially from 
insect infestation, but the less neces- 
sary it is to handle grain quickly. For 
short-term storage it is usually un- 
necessary to take any control measures 
at all, although sometimes grain is put 
into good condition (including insect 
destruction) during short storage for 
the benefit of subsequent users. For 
medium-term (seasonal) storage in the 
tropics some insect-control treatment 
must be applied. It is for seasonal 
storage that vertical silos are most suit- 
able, because they permit satisfactory 
fumigation (if suitably equipped) and 
are also convenient for handling in and 
out. Seasonal storage will also usually 
bear the greatest cost per ton. 

For long-term storage, insect control 
is inescapable in any climate. In 


addition, the grain must be thoroughly 
dry and no water or water vapour must 
reach it, also rodents and birds must be 
excluded. In fact, storage for a long 
term requires more care than for a 
shorter term; in consequence it is apt 
to be regarded as necessarily more ex- 
pensive. Surprisingly this is not so, 
for most of the problems of long-term 
storage are solved by hermetic sealing, 
which, though expensive in most types 
of above-ground structure, is cheap 
and effective in properly designed 
*‘ underground ’ or pit storage. 


Practical Storage Methods 
By assuming that the plan prepared 
for storage will cover the true require- 
ments, the methods available can be 
considered in order of the periods of 
storage for which they are suitable. 


Short-term storage 


For this the equipment can be very 
simple indeed. Where very dry grain 
is available a plain heap may be made 
under a suitable roof or, if rain is 
certainly not going to fall, even in the 
open air. But unless handling ma- 
chinery is available loose bulk grain is 
very unsatisfactory. Sack storage 
requires considerable labour, but is 
undoubtedly the most satisfactory 
scheme if the absolute minimum is to 
be spent on permanent equipment. 
Grain in loose bulk also has the dis- 
advantage that it cannot be fumigated, 
whereas stacks of grain in sacks can be 
fumigated under gas-proof sheets. 

A stack of sacks can be temporarily 
roofed during a dry spell so as to be 
perfectly protected against the weather 
for a few months. Roofing is done in 
corrugated iron. This is held down by 
timbers above the sheets, which are 
wired on to beams laid below the top 
layer of sacks. The use of wire for 
joining timber leaves the wood un- 
damaged, so that it may be used re- 
peatedly. Supplies of timber, corru- 
gated iron, iron wire and dunnage may 
be kept on a site where temporary 
storage may be required. It will last 
for several years and will cost only 
about {1 per ton stored. 

Stacking, or piling loose bulk, is 
somewhat more satisfactory in build- 
ings, but for loose bulk the walls must 
be strong enough to resist outward 
pressure and the floor must be hard 
and smooth enough to permit shovel- 
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ling. It is quite uneconomic to attempt 
to handle bulk without some ma- 
chinery. Buildings specially designed 
to hold bulk and equipped with ma- 
chinery are commonly known as ‘ hori- 
zontal silos’; they are usually very 
unsatisfactory structures and cost from 
{4 to £8 per ton stored. 

Sack storage in buildings or under 
open roofs (which can, if necessary, be 
temporarily walled with hessian cur- 
tains) is very reasonable policy for short 
periods. It can be carried out entirely 
without machinery and it is possible 
to build to a good height, thus econo- 
mising in building costs. 

Some manual labour is inseparable 
from sack storage. Even though hori- 
zontal and vertical movement is mech- 
anised (which is usually worth while), 
the placing of sacks in the stack must 
be done by hand. It is sound practice 
to maintain a permanent labour force 
engaged in the actual placing of sacks 
because considerable skill is required 
to build stacks properly and unless 
they are properly built they are unsafe 
and cannot be carried to the full height 
of anormally proportioned building. 

Properly built stacks have vertical or 
slightly in-leaning walls, no sacks pro- 
trude beyond, or fail to reach, the wall 
level. All walls must be properly 
bonded, inwards and in the plane of 
the wall, and bond should be broken 
at intervals right through the stack so 
that, when dismantling, vertical walls 
can be left at certain stages without 


The grain-conditioning and -storage plant at Finja, Uganda. 
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uould not generally be recommended 


creating dangerously unbonded faces. 

Sometimes attempts are made to 
economise in sacks by building walls of 
sacked grain and filling the enclosed 
space with loose bulk. This is not very 
satisfactory and seldom saves more 
than 50°, and often less than 33°, of 
sacks. The sack walls must slope 
inwards, if they are more than 4 or 
5 ft. high, in order to resist the outward 
pressure of the bulk grain. Hence it 
is found that much less total grain can 
be got into a building by this method 
than if storage is in sacks alone. 

A useful compromise between sacks 
and loose bulk, for short-term storage, 
is now available in the form of tem- 
porary round silo bins composed of 
welded-steel mesh lined with loose 
curtains of hessian. When not in use 
these silos can be dismantled and 
rolled up. ‘They usually cost little 
more than sacks to hold the same 
volume of grain and they dispense with 
the need for skilled manual stacking. 
Normally these silos must stand under 
cover, but one manufacturer claims to 
be able to make them weatherproof. 

Buildings for short-term storage in 
sacks, temporary silos, or loose bulk, 
without machinery commonly cost be- 
tween {2 and {4 per ton stored. 


Medium-term (seasonal) storage 

This is the most usual form of 
storage and is commonly, though not 
necessarily, the most expensive per ton 
stored. 


The storage bins are of steel which, though suitable in some places, 





Arrangements intended solely for 
short-term storage, as described above, 
may be modified so as to be suitable for 
seasonal storage, but open or tem- 
porarily roofed stacks or heaps of loose 
bulk can never be suitable because 
insect infestation is certain to arise in 
them and there is no practical means of 
dealing with it. 

In any bulk or closely stacked heap 
of sacks insect infestation will ulti- 
mately become confined by spon- 
taneous heating to the outer layers. 
This fact prevents catastrophic loss and 
if bulk or stack is very large (say, more 
than 500 tons), so that the ratio of sur- 
face to volume is small, the losses in 
the tropics may be within acceptable 
commercial limits. ‘They would, how- 
ever, be greater in cooler climates. To 
rely on this self-protection of big stacks 
against major loss by insect attack is 
undesirable, but may in emergency be 
acceptable when grain is to be pro- 
cessed or consumed near the storage 
point. If the grain must be transported 
and then perhaps stored again, if only 
for a few weeks, the infestation will 
become very severe owing to unavoid- 
able reinfestation of the sterilised grain 
by the heavily contaminated outer 
layers. 

Sack storage for seasonal periods 
should, therefore, be in permanent 
buildings and the stacks so shaped and 
spaced that they can be covered with 
gas-proof sheets and fumigated. Given 
suitable buildings and good manage- 
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ment, it is possible to store grain very 
satisfactorily in this way, although high 
labour and running costs are, of course, 
inevitable. 

Buildings must do more than keep 
out the weather; they must also keep 
out excessive air and rodents, birds 
and thieves. Equally important, a 
building must keep out soil moisture, 
whether in liquid or vapour form. It 
follows that the floor is a very im- 
portant, but often neglected, part of a 
building designed for grain storage. In 
addition, a building must have smooth, 
clean inner surfaces with a minimum 
of horizontal ledges or inaccessible 
cracks, otherwise it is impossible to 
achieve the most important require- 
ment of good management, that is, 
that all residues of grain and ail dust 
are regularly cleared up. Such resi- 
dues, in floor, walls or roof, are the 
centres in which insects breed and 
from which they gain access to new 
stocks. Cleanliness is therefore one of 
the most important factors contributing 
to successful storage in the tropics, 
especially in sacks. 

The ideal building, therefore, is one 
constructed with masonry, brick or 
concrete walls, rendered smooth on 
the inside (even a good mud wall can 
be excellent), a shell or slab concrete 
roof and a water-vapour-proofed con- 
crete or asphalt floor. ‘The common 
form of frame and sheet building 
(wooden or metal frame; corrugated 
iron, aluminium or asbestos sheet), 
though cheap, easy to erect and light 
on foundations, is not ideal and is not 
always cheaper than, or even as cheap 
as, the ideal construction. 

Ventilation of buildings is required 
only for the sake of coolness or to 
carry away soil water vapour; it is not 
necessary that the grain itself be ven- 
tilated. ‘The more the ventilation, the 
greater the opportunities for entry of 
vermin, birds and thieves. Ventilation 
also increases the rate of gain or loss 
of moisture by the grain; both are 
usually undesirable, moisture gain 
because it may cause the grain to 
deteriorate, moisture loss because it 
represents a loss of weight which must 
be paid for. 

Buildings should therefore be de- 
signed so as to absorb as little heat 
from the sun as possible and be ven- 
tilated only so far as is necessary to 
keep the interior temperature at a 


reasonable level. Exterior surfaces, 
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especially roofs, should be light col- 
oured. Roofs can be double, allowing 
ventilation between the layers, or in- 
sulated. Thatch covering of an 
ordinary roof is an effective form of 
insulation and is sometimes economical. 
It is often an advantage to build grain- 
storage buildings under trees. 


Damp 

Transmission of water through the 
floors of storage buildings is one of the 
commonest causes of unsatisfactory 
conditions. Liquid water may soak 
through a floor by capillary action, but 
the result is usually a damp-looking 
floor, which would be noticed and 
cured. Water vapour, however, does 
not make the floor look damp and is 
therefore often unsuspected. It dam- 
ages the lower layers of sacks and raises 
the general level of humidity in the 
store. 

The only complete cure is to intro- 
duce a vapour-proof barrier into the 
floor. The most expensive form of this 
is a continuous bituminous layer laid 
as a sandwich in a concrete floor, but 
it is cheaper to lay bitumen or asphalt 
on top of the basic concrete or stone 
floor. If the asphalt layer is of a grade 
which remains firm at tropical tem- 
peratures, the result can be very satis- 
factory. 

An even cheaper technique is to lay 
roofing felt, or preferably a hessian- 
based bituminous sheeting such as 
P.B.S., on the floor. Roofing felt will 
not stand much traffic, but will last 
several years and is then quite cheap 
to replace; P.B.S. will last much 
longer. 

The more usual method of dealing 
with floor dampness is to stack sacks 
on dunnage of timber or metal so as 
to keep them out of contact with the 
floor. The air layer thus formed be- 
tween floor and sacks acts as a partial 
barrier to the movement of water 
vapour. Free movement of air in this 
space carries away water vapour from 
the floor; the space below dunnage 
must, therefore, never be allowed to 
become blocked. 

If dunnage is too elaborate (some- 
times it amounts to a continuous false 
floor), it becomes a liability, because 
it cannot easily be taken up for cleaning 
of the floor below. It thus allows spill- 
age to accumulate, which is not only a 
loss in itself, but also acts as a reservoir 
of insect and rodent infestation. The 


most convenient dunnage is made jn 
pallet form, in standard sizes small 
enough to be easily handled and 
stacked. This is economical in timber 
and very easy to clear up when the 
stacks are removed. Such dunnage, 
placed on a concrete floor, is excellent. 


Silos 

The ideal form of medium-term or 
seasonal storage, however, is in large 
silos. They are expensive, costing 
from {10 to £25 per ton stored (some 
recently developed types may be 
cheaper), but it is usually found that a 
high cost is more easily borne by 
seasonal than by either shorter- or 
longer-term storage. The design of 
silos is a subject far too large to be dealt 
with in this article, but a few desirable 
features of a silo for the tropics, 
designed primarily for storage rather 
than handling, can be given. 

Machinery will be minimised and 
any processing not absolutely essential 
will be omitted. Nevertheless, equip- 
ment for circulatory fumigation must 
be provided, preferably for every bin. 
Associated sack handling will be 
arranged so that infestation cannot 
escape into the silo and sack disinfesta- 
tion plant will be provided. There 
must be a clean and well-built store 
for disinfested sacks. If more than one 
silo is built, the plants should, if 
possible, have identica! machinery to 
facilitate servicing. Silos can be built 
of various sizes by combining standard 
unit groups, each unit with its own 
machinery, thereby enhancing flexi- 
bility of capacity and ease of main- 
tenance at the small cost of restricting 
internal turnover facilities. A unit 
system also permits use of a single 
fumigation plant and operator, on a 
road vehicle, to serve several plants. 
Flat-bottomed bins, though not always 
welcome, can be tolerated for economy. 


Long-term storage 

Silos equipped for circulatory fumi- 
gation can be used for long-term 
storage, but the cost of silo space is 
usually prohibitive for those most in 
need of reserves. Permanent reserves 
of grain are at present usually provided 
by rotating seasonal stocks, but the 
aggregate cost of using and replenish- 
ing stocks, including transport to and 
from the store, is an excessive charge 
on a reserve which may be cal! d upon 
at intervals of several years. !n addi- 
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tion, rotation of stocks requires the 
resc rves to be situated on lines of trans- 
port where famines seldom occur. 
Famine reserves are best placed in 
the likely areas of shortage and de- 
signed for long-term storage without 
rotation. 

Only hermetic (airtight) storage, in 
one of its simpler forms applied to 
dry grain, can be sufficiently cheap to 
hold grain for years without adding 
prohibitive storage space charges. In 
time a number of simple means for 
storing grain hermetically will perhaps 
be developed, but at present there are 
only two practical systems. One of 
these is storage in welded-steel silo 
bins; the other is storage in gas- 
proofed concrete containers, which are 


usually, for technical and economic 
reasons, partially sunk below ground 
level and classed as ‘ underground ’ 
pit storage. The former, though con- 
venient, is little cheaper than ordinary 
silo construction, but pit storage, in its 
modern form, can cost as little as £4 
to {5 per ton stored. 

A grain storage pit may be rect- 
angular or round, Io to 12 ft. deep, and 
of any area up to about 25 ft. x 50 ft. 
If made larger, the walls should have 
expansion joints to avoid cracking. The 
pit may have a permanent gas-proofed 
concrete cover or, more usually, the 
grain is piled above ground level and 
covered with a layer of flexible gas- 
tight material, such as roofing felt. The 
type of water- and gas-proofing of the 


walls required depends largely on soil- 
moisture conditions and greatly affects 
the price. The cheapest and most 
satisfactory pits are constructed on 
raised ground, at points where the 
standing water table is never within 
20 ft. of the surface and drainage 
through the subsoil is rapid. Grain 
storage pits should never be con- 
structed without skilled engineering 
advice and all sites should be properly 
surveyed. 

A useful account of the use of under- 
ground storage for grain, with advice 
on construction methods, is given in a 
pamphlet entitled ‘ Underground Stor- 
age of Grain’ published recently by 
H.M.S.O. in the Colonial Research 
Studies series. 





MOBILE SUCTION PNEUMATIC-CONVEYOR UNITS 
A NEW PLANT BY ALDERSLEY 


LTHOUGH mobile suction 

pneumatic-conveyor units on one 
or more trailers or vehicles have been 
produced in the past by various manu- 
facturers, the units described below 
have been designed so as to eliminate 
the major difficulties and shortcomings 
experienced with the earlier units, and 
to provide trailers in which adequate 
access is allowed to the various com- 
ponents, and overhead shafting and 
drives are entirely eliminated. 

A number of these units are at 
present in course of building by 
Aldersley Engineers Ltd., of Wolver- 
hampton, England, to the order of the 
Ministry of Works, for the Ministry of 
Agriculture, Fisheries and Food. 

Built on two trailers, they are gener- 
ally as shown in the photograph 
(see page 479), entirely self-contained. 

hey are designed to handle 40 tons 
of wheat per hour continuously when 
operating with a 2o0-ft. vertical lift, 
100-ft. horizontal drag, and with three 
go’ bends. This rated output will 
vary, of course, an increase in con- 
veying length or height decreasing the 
output, and a decrease in length or 
height will increase the output. 

The units, though in this case pri- 
marily designed for handling wheat, 
are suitable for handling other grains 
and granular materials, but capaci- 
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A description is given of plant 


designed to handle 40 tons of 


wheat per hour when operating 
with a 20-ft. vertical lift, 100-ft. 
horizontal drag and three go° 
bends. Although the unit was 
designed for wheat, it will also 
handle other grains and granular 
materials. 





ties would vary, of course, depending 
upon the weights of the materials. 


Power trailer 

The power trailer, comprising an all- 
welded, fully braced chassis mounted 
on four twin 7.50 x 20 pneumatic- 
tyred wheels front and rear, is fully 
sprung, twin-table steered, and fitted 
with hand and automatic brakes oper- 
ating on the rear wheels. This trailer 
carries a Rootes-type exhauster, which 
is directly driven through a double 
helical gear box from a McLaren M.5 
diesel engine generating 110 b.h.p. at 
1,000 r.p.m., line shafting driven 
through an ancillary gear box, air duct- 
ing to the exhauster from the ma- 
chinery trailer, including expansion 
chamber and safety valve for the pro- 


tection of the exhauster, and air duct- 
ing from the exhauster to the silencer; 
fuel tanks, electrical equipment, work 
bench and storage racks. 

The engine, fitted with cartridge 
starter (though other types of starter 
can be supplied if required), drives a 
24-V. d.c. generator which, through 
batteries, provides lighting for both 
trailers and also operates the fault pro- 
tection equipment. ‘This latter is so 
arranged that should oil fuel run low 
the engine is automatically stopp2d, 
designated warning lights on the switch 
panel light up, and a bell is rung. The 
bell is also rung and an appropriate 
warning lamp lit up if the temperature 
of the cooling water rises too high or 
the lubricating oil pressure drops too 
low. The panel also incorporates a 
‘ Stop ’ push button and ‘ Reset’, and a 
flush-mounted ammeter indicate 
whether battery charging is taking 
place. 

The engine injection pump is fed by 
gravity from a 1o-hours’ capacity fuel 
tank, and a further reserve tank of 
20 hours’ capacity is slung underneath 
the chassis and interconnected by 
means of a semi-rotary hand pump. 
Both tanks are fitted with dial-type 
contents gauges. 

The exhaust from the engine passes 
through a combined exhaust-silencer 
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manifold and the spent air from the 
exhauster is led through a specially 
developed acoustic duct to deaden the 
pulsations. The engine-cooling air is 
exhausted outwards through the radia- 
tor by the cooling fan to eliminate the 
clogging of the radiator with chaff etc. 

It should here be mentioned that, 
though the engine requested is capable 
of developing 110 b.h.p., the actual 
power output at the above specified 
duty is 80 h.p., and of this 10 h.p. is 
absorbed by the engine-cooling fan, 
and a further 10 h.p. is used for driving 
the three rotary valves and elevator, 
and in the efficiency losses in the two 
gear boxes and in the shaft bearings. 

The plant is controlled by a manually 
operated clutch driving directly into 
the gear box through a flexible coup- 
ling, and the line shafting, mounted 
close to the deck, is fully protected by 
sheet steel guards and driven through 
the ancillary double helical reduction- 
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gear box by an encased roller chain 
drive. 

Underslung from the chassis is one 
of the tubing stores, carrying the 
flexible metallic suction piping and the 
piping support props. The work 
bench, complete with tool kit and cup- 
board, is mounted at the rear of the 
trailer and is fitted with a standard 
engineer’s vice. 

In addition to the safety valve for 
protection of the exhauster, a vacuum 
gauge is conveniently mounted so that 
it can be seen through one of the doors 
without having to enter the trailer. 

The body comprises a welded-steel 
structure clad with aluminium-alloy 
sheeting and is provided with two 
doors of the locking roller-shutter type 
(one on each side of the vehicle), four 
hinged windows, removable access 
panels for access to machinery for 
repair, hinged door over the engine 
radiator at the front, louvred ventila- 


tor and rainwater gutterings, and so 
on. 


Machinery trailer 


The machinery trailer, again com- 
prising an all-welded fully braced 
chassis, is mounted on twin rear and 
single front 7.50 x 20 pneumatic- 
tyred wheels and is fully sprung, twin- 
table steered and fitted with hand and 
automatic brakes. 

This vehicle carries the grain re- 
ceiver, having inlet connections for the 
suction piping on two adjacent sides 
to facilitate piping runs on difficult 
locations, the two _ dust-extraction 
cyclones and the grain elevator. 

A vacuum gauge is connected to the 
receiver, conveniently mounted as the 
one in the power trailer, the viewing of 
both gauges being from the same side 
from ground level. 

The discharge from the grain re- 
ceiver and both cyclones is sealed by 
rotary valves driven by encased roller 
chain drives from a line shafting. The 
shafting, mounted close to the deck, 
is fully protected by sheet-steel guards. 

The discharge from the cyclone 
rotary valves, consisting of dust and 
chaff, is to sacks; the sack rings, being 
mounted underneath the chassis and 
to one side, are easily accessible. The 
discharge from the receiver rotary 
valve feeds directly to the boot of the 
elevator. 

The elevator, the outlet of which is 
21 ft. above ground level, is pivoted on 
the trailer so that when retracted for 
transit of the units it lies below the 
level of the roof, resting upon a totally 
enclosed container which is provided 
for stowage of the rigid lengths of 
suction pipes. It is raised and lowered 
by a hand-operated screw jack, which 
can be operated by one man and is 
securely locked when in raised of 
lowered positions by clamps which are 
independent of the screw jack pawl. 

The drive to the elevator is taken 
from the line shafting through bevel 
gears and an encased roller chain drive, 
the final drive being centred on the 
elevator pivot so that the elevation of 
the elevator is unhindered by the 
driving medium. The driving chain 
from the pivot point is to the clevator 
head shaft, jockey sprockets ‘or tet 
sioning being provided midw’y up the 
elevator leg. 

The bodywork generally takes the 
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sam form as for the power trailer, but 
in t!.is case the two roller-shutter doors 
are on one side of the vehicle, which is 
pro: ided with five hinged windows. 

Tie two trailers are coupled for 
oper ition by two spacing bars which, 
wher not in use, are stowed in the 
specially boxed members of the chassis. 
The line shafting is joined by a Hardy 
Spicer flexible shaft coupling, the air 
ducts by a flexible metallic air duct, 
and the electrical wiring system by an 
interconnecting electric cable with 
plugs. 

Each trailer is fitted with six stabi- 
lising jacks to ease the load off the 
tyres and springs and to distribute the 
weight during operation. 

All pipes, whether rigid or flexible, 
are arranged with flanges and swinging 
hinged bolts to facilitate quick erection 
and dismantling. The pipe supports 
are adjustable in height, lifting jacks 
being supplied, thus enabling a true 
piping run to be maintained even over 
undulating land etc. 

Accessories include a double-acting 
foot pump and pressure gauge for 
tyres, rope block for lifting tubes into 
and out of the trailer, a light extending 
portable ladder for access to the roof 
manhole into the receiver and for 
assembly of interconnecting flexible 
duct between trailers, a complete set of 
spanners and small tools, spare shear 
pins for rotary valve and elevator 
drives, engine starter cartridges and 
framed working instructions, charts 
etc. 

When the units are to be used at 
docks where the tidal level varies, a 
special adjustable tripod pipe support 
has been provided which will allow, 
to some extent, for variations in tidal 
level and also in ship or lighter dis- 
placement as the vessel is emptied. 
Coverage of the varying heights is 
accommodated by a combination of the 
adjustment of the pipe supports and 
the flexible suction hose which is pro- 
vided in convenient lengths. 


Operation 


The foregoing is a description of the 
build-up of the complete plant, and in 
operation, after starting the engine, 
engaging the exhauster and line shaft- 
ing by means of the hand-operated 
clutch, the nozzle is kept buried in the 
grain to ensure that maximum output 
'$ maintained. Air being drawn into 
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A complete self-contained machinery and power trailer engineered by Aldersley 
Engineers Ltd., Wolverhampton, England 


the nozzle carries with it the grain, 
which is transported along the pipe 
run until it is discharged into the 
receiver, which could be described as a 
hoppered expansion chamber. Here, 
the grain separates from the air, falling 
into the hopper of the receiver, is 
discharged by the rotary valve to the 
boot of the elevator, and thence is 
elevated to be delivered to store or to 
bulk vehicles etc. as required. The 
air being exhausted from the receiver, 
carrying dust and chaff, etc., is drawn 
into the small internal cyclone, so 
designed that any grains which may 
have bounced up to the level of the 
entry and been drawn in will be de- 
posited into the main stream of grain 
passing through the rotary valve. ‘The 
air and dust are then drawn into the 
two cyclones, where the dust is separ- 
ated and discharged through the two 
rotary valves to sacks under the chassis. 
The air then passes via the flexible 
connection between the two trailers, 
into the air receiver and _ thence 
through the exhauster and so out to 
atmosphere through the silencer. 

These flows and some of the varia- 
tions in operation are indicated in the 
line diagram. 

The labour necessary to operate the 
plant is a man to control the nozzle in 
the grain and a man to oversee the 
running of the plant. These two men 
are sufficient for erection of the pipe 


runs and setting to work of the plant. 

The units as described are suitable 
for discharging from barges, lighters, 
ships (using the ship’s derrick for oper- 
ating the suction pipe), and from grain 
stores, and delivering to road or rail 
bulk-transport vehicles or into storage 
etc. 





Photos: Aldersley Engineers Ltd. 





Technical News 


Food Manufacture for December 
contains articles on ‘ Microscopical 
Technique for the Food Analyst’ by 
S. M. Charlett; ‘ Dehydration of 
Fruit by the Vacuum Contact-Plate 
Method’ by Alan E. Joyce; and 
‘Recent Advances in Starch Chemis- 
try’, by Eric F. W. Dux, PH.D., M.SC., 
A.R.LC. 

The December issue of Chemical & 
Process Engineering includes ‘ India’s 
Chemical Industry—a New Phase’; 
‘The Long-Term Aspect of Fission 
Product Disposal’ by E. Glueckauf; 
and ‘ Hungary’s Big New Fertiliser 
Works ’. 

Among the articles appearing in the 
December issue of Paint Manufacture 
are ‘ Stearates for the Paint Industry 
—I. Fundamental Properties’ by 
M. L. Stumpf; and ‘ zsoCyanates for 
Surface Coatings’, by Dr. W. E. 
Allsebrook. 
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The Fluoroacetate Series of Pesticides 


M. A. PHILLIPS, p.sc., F.R.1.C., A.M.1.CHEM.E. 





Although this paper is more technical than those that usually appear in WorLD Crops, it is considered to be unusual enough 
to warrant publication. The preparation and uses of sodium fluoroacetate (Compound No. 1080) are described and the mode 
of action of this rodenticide discussed. Attention is called to the fact that fluoroacetamide, a water-soluble derivative of fluoro- 
acetic acid, is also a powerful rodenticide which is considerably less toxic to mammals than sodium fluoroacetate. This compound 


(AFL 1081) may replace sodium fluoroacetate as a field rodenticide. 


A series of anilides of fluoroacetic acid is described; 


fluoroacetanilide (AFL 1082) is a marked translocation systemic insecticide, which is active against certain insect pests at 
dilutions of 1 in 30,000 or lower. Like fluoroacetamide, it is considerably less toxic to mammals than Compound No. 1080 





HE discovery that the South 

African plant, gifblaar (Dicha- 
petulum cymosum), was toxic to sheep 
appears to have been made by Riming- 
ton! in 1935 (see also Marais*); later 
it was found that the toxic material 
was sodium fluoroacetate. ‘The plant 
constitutes an economic problem for 
the South African sheep farmer and an 
antidote to this poison would certainly 
be welcomed by him. 

During the war, as a defensive 
measure, Prof. M. Stacey and Dr. B. C. 
Saunders and their colleagues worked 
in Cambridge on the action of fluorc- 
acetates on enzymes and found that 
methyl fluoroacetate, known now as 
MFA, has no action on isolated en- 
zymes, but was a convulsant poison; 
the death syndrome, like that of gif- 
blaar and of sodium fluoroacetate, in- 
cluded the characteristic epileptiform 
convulsions described by Peters.** It 
is stated by Saunders and Stacey® that 
the results of their work on fluoro- 
acetates were communicated, not only 
to the Ministry of Supply, but also to 
American workers. 

It is not clear how or when the 
discovery was made that sodium fluoro- 
acetate was an effective rodenticide, 
but it is known that the suggestions 
originated from America during and 
after 1941; later it became known that 
sodium fluoroacetate was the active 
toxic product of gifblaar. Sodium 
fluoroacetate is the subject of a pro- 
posed specification from the World 
Health Organisation. 


Mode of action 

Peters?” has shown conclusively that 
the mode of action of these fluoro- 
acetates is due conclusively to the for- 
mation in vivo of monofluorocitrate, 
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SAUNDERS AND STACEY METHOD 





Methyl! chloroacetate 











Potassium fluoride 





autoclave at 220 C. 





Methyl fluoroacetate | > 


| NaOH | 





Y 





[Sodium fluoroacetate 





Fig. 1 


PHILLIPS’s METHOD* 





Chloroacetamide | -— 








— Potassium fluoride | 





refluxed in a solvent at about 120 C. 





Fluoroacetamide | —— - | NaOH | 











Sodium fluoroacetate | 





Fig. 2 


* The reaction between chloroacetamide and potassium fluoride has been described by Bacon et al.° and 
is the sul ject of an American patent.’ 


which interferes with the Krebs tri- 
carboxylic cycle. It is generally 
accepted that MFA is a powerful 
poison which is active and, because of 
its non-odourless character, insidious 
in its action; it is a volatile liquid (b.p. 
104.5 C.), which is soluble in water 
(15°, at room temperature). Sodium 
fluoroacetate is, of course, non-volatile 
and is hence safer to handle than the 
volatile methyl or ethyl esters. 

The manufacture of sodium fluoro- 
acetate was taken up by the American 
firm of Monsanto; the method of 
manufacture is the same as that given 
by Saunders and Stacey,® that is by 
the action of sodium hydroxide solu- 
tion on methyl fluoroacetate, itself 
made from methyl chloroacetate by the 
action of potassium fluoridet at high 
temperatures and under pressure. A 


British manufacturer, desiring to avoid 
the use of the dangerous methy] fluoro- 
acetate, has used an alternative method 
of manufacture based on the prepara- 
tion of fluoroacetamide from chloro- 
acetamide and potassium fluoride;t 
the fluoro amide is then hydrolysed 
with caustic soda solution.4 — This 
method has the added advantage of 
not requiring the use of an autoclave. 

The flow sheets for the two methods 
of manufacture are shown in Figs. ! 
and 2. 

Because of the adoption of the 
method shown in Fig. 2 the fluoro 





+ For reasons unknown, the chlorine atom 
methyl fluoroacetate and in chloroacetamicie cannot 
be replaced by fluorine using sodium or calcium 
fluorides; this may be due to the nature of ‘he metal- 
to -fluorine bond in the inorganic fluorides oncerned 
or to mutual solubilities etc. See Bergriann 4 
Blank, 7. chem. Soc., 1953, p. 3786. 
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amide has now become freely available 
anc it has been found to be very much 
less toxic than sodium fluoroacetate. 
It is a white crystalline solid (m.p. 
109 C.) freely soluble in cold water; 
it is practically non-volatile at room 
temperature. It has an LD, of about 
14-15 mg. per kg. of bodyweight in rats 
(compare the corresponding LD,» of 
1-2 mg. per kg. of bodyweight for 
sodium fluoroacetate), but its most 
noteworthy biological property is that 
it does not kill the animals in violent 
convulsions, but the animals die in 
coma. It has been suggested that this 
will make the material more suitable 
for field use as a rodenticide (Chapman 
and Phillips*) and that the milder 
toxicity may be due to slower con- 
version in the animal body to fluoro- 
citrate, thus rendering the search for 
an antidote an easier one. Fluoro- 
acetamide is now known as AFL 1081. 

The fluorine atom, as in sodium 
fluoroacetate, is more labile to caustic 
alkalis than was anticipated from litera- 
ture references and the fluorine assay 
can be based as an open crucible alkali 
fusion.° 


Rabbits and dingoes 


Since the publication of the paper 
by Chapman and Phillips® evidence 
has come forward indicating that both 
the amide and sodium fluoroacetate 
may be suitable for dealing with the 
residual rabbit pest in Australia (on 
animals becoming resistant to myxo- 
matosis) and for dealing with Aus- 
tralian dingoes.® 

It is known from the work of Ward 
and Spencer!® that fluoroacetates are 
less toxic to higher mammals than they 
are to rats and mice and the smaller 
rodents etc.; the toxic dose for spider 
monkeys for sodium fluoroacetate is 
about 15 mg. per kg. of bodyweight. 
It is probable that the same will apply 
to fluoroacetamide and work on this 
problem is continuing; it is felt that 
fluoroacetamide may ultimately dis- 
place sodium fluoroacetate as a field 
rodenticide. 


Derivatives 


With fluoroacetamide freely avail- 
able, much further research on other 
fluoroacetate derivatives has continued 
and amongst other compounds made 
and tested are a series of fluoroacety! 
derivatives of aromatic amines of the 
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Pilot-plant drum drier for the preparation of sodium fluoroacetate 


aniline class; these are listed below 
with some properties : 

Fluoroacetanilide (m.p. 75~—76° 
C.); soluble about 1 part in 1,000 of 
cold water; significantly soluble in 
olive oil. 

Fluoroacetyl o-chloroaniline (m.p. 
g6-97° C.); soluble in cold water 
about I in 1,000. 

Fluoroacetyl p-chloroaniline (m.p. 
131-132 C.); slightly soluble in 
water. 

Fluoroacetyl o-nitroaniline (m.p. 
g8° C.); practically insoluble in 
water. 

Fluoroacetyl p-nitroaniline (m.p. 
200° C.); practically insoluble in 
water. 

Fluoroacetyl 2:4 :6-trichloroaniline 
(m.p. 143° C.); practically insoluble 


in water. 


These anilides have the following 
general formula: 


FCH,°CO*NH R 


The most interesting of the above 
compounds has proved to be the first, 
fluoroacetanilide (AFL 1082): 


FCH,"CO"NH7 


This can be made either by the 
action of fluoroacetyl chloride with 
aniline (a) below or from fluoroacet- 
amide by refluxing with aniline hydro- 
chloride solution (4) below: 


(a) FCH,*COCI + C,H,*NH,—> 
FCH,°CO*NH’C,H; + HCl 
























































































































A corner of the laboratory of Dr. M. A. 
acetanilide (Compound No. 


(b) FCH,"CO*NH, + C,H,’NH,,HCl—> 
FCH,"CO*NH’C,H, + NH,Cl 
Method (4) is only applicable to the 
preparation of anilides of strong bases ; 
the chloro and nitro derivatives referred 
to above had to be made by method (a). 


Insecticides 


Fluoroacetanilide is, after crystal- 
lisation from aqueous alcohol, a white 
crystalline solid (m.p. 75-76; C.), which 
is soluble about 1 part in 1,000 of 
water and is also appreciably soluble 
in oils such as ethyl esters of cocoa 
butter and olive oil. As made com- 
mercially, it often has a yellowish 
colour. It has proved to be a contact 
insecticide, a fumigant insecticide and, 
what may prove to be of great interest, 
a systemic or translocation insecticide. 
Its relatively low solubility in water 
mitigat¢s against its use as a rodenti- 
cide, It is a relatively non-toxic pro- 
duct, the LD, (rats) teing about 
10-12 mg. per kg. of bodyweight and, 
like fluoroacetamide and in contrast to 
socium fluoroacetate, it kills the 
animals after drugging them and they 
die in coma.* 

AFL 1082, for which a patent 
application has been made, has, as 
stated above, systemic insecticidal pro- 
perties; that sodium fluoroacetate has 
such properties (as well as contact in- 





* This recalls fluoroacetyl salicylic acid (‘ fluoro- 
aspirin’—see Saunders and Stacey;* this also 
stupefies the animals, which die in coma. 
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Phillips and Associates in which fluoro- 
1082) was first prepared 


secticidal properties) is known from 
the work of David." 

The saturated solution of about 1 
part in 1,000 is the ‘ concentrate ’ for 
these purposes, since active solutions 
are in the range of 1 in 40,000 to I in 
100,000—the compound is, indeed, 
extremely active and this fact must be 
taken into consideration when it is 
compared with other systemic insecti- 
cides of the phosphorus or phosphorus/ 
fluorine types. These are generally 
less active and less toxic on the actual 
weight basis, but the ratio of effective 
dose against insects to toxic dose in 
mammals (especially higher mammals) 
appeared in many cases to be more 
favourable to the fluoroacetate series. 

So far fluoroacetanilide, AFL 1082, 
has proved to be very active against 
rose-bush aphis at dilutions of 1 in 
50,000, against black fly in chrysanthe- 
mum at I in 50,000, against bean 
aphides at 1 in 30,000, against cabbage 
white butterfly larvae (1 in 40,000) and 
recently against mites infesting tulip 
bulbs. 


General release 


This material will not be released for 
use with edible plants until experi- 
ments, now in active progress, have 
proved that the treated plants are non- 
toxic to mammals and to man in par- 
ticular; the plant residue problem is 
never an easy one to solve and in this 
case experiments involving the use of 





radioactive fluoroacetates must be 
made and new methods of isolatior and 
assay devised. 

Provided that the dilutions use: are 
high enough, there is no evidence of 
any phytotoxicity. 

Although the chloroacetanilides of 
the same type are known to have fungi- 
cidal action," the fluoroanilides do not 
appear to stand out particularly in 
this respect even though they are by 
no means ineffective. 

Amongst other new fluaroacetates 
which have been prepared is copper 
fluoroacetate, which is a blue crystal- 
line compound forming a trihydrate ;® 
it is now being tested for its fungicidal 
effect and seems to be non-phytotoxic. 
Like copper acetate, which it strongly 
resembles physically, it is very soluble 
in water. 


Acknowledgment 


The author wishes to thank the 
directors of Associated Fumigators 
Ltd. for permission to publish this 


paper. 


REFERENCES 

1. Rimington, Onderstepoort }. vet. Sct., 1935, 
5, 81. 

2. Marais, Onderstepoort F. vet. Sci., 1944, 20, 67. 

2a. Peters, Endeavour, 1954, 135 147 

3. Saunders and Stacey, 7. Chem. Soc., 1948, 
Pp. 1773. 

4. Phillips, Industr. Chem. Mfr., March 1954, 
p. 122. 

5. Chapman and Phillips, Industr. Chem. Mfr, 
Nov. 1954, p. 567. 

6. Bacon et al., ¥. Amer. chem. Soc., 1948, 70, 2653. 

7. American Cyanamid Co., U.S.P. 2,403,576. 

8. Chapman and Phillips, Mfg. Chem., April 1955, 
p. 182; F. Sct. Food. Agric., 1955, 6, 231. 

9. Private communication. ; 

10. Ward and Spencer, ¥. Amer. pharm. Ass. (Sci. 


Edn ), 1947, 36, 59. 

. David, Nature, Lond., 1950, 165, 493; David 
and Gardiner, Ann. appl. Biol., 1953, % 
No. 2, 403. 


= 








12. Phillips, Chem. Age, Lond., 12 March, 1955, 
p. 642. 

A very useful summary of the history of fluoro 
acetates is included in a publication by Saunders 
(‘The Chemistry and Toxicology of Organic 
Fluorine and Phosphorus Compounds’, Royal 
Institute of Chemistry Monographs and Reports, 
1953, No. 1). 





To Authors and Readers 


The publishers of WorLD Crom 
invite the submission of manuscripts 
of books to be considered for publi 
cation. All manuscripts will b& 
promptly acknowledged and carefull} 
considered by qualified experts. 4 
synopsis with chapter headings should 
be sent in the first instance, addresse¢ 
to the Book Production Manager. ~ 

The publishers are specialists ¥ 
industrial, technical and_ scientifi 
books and have a world-wide selling 
and distributing organisation. 





World Crops, December 1953 








in ] 
We 
the 
187 
tior 
20% 
of 4 


proc 
amo 
nati 


popt 
how 
econ 
cultt 
Poss} 
tions 
ket, ¢ 
activ. 
stand 


Agri 


consi: 
divid 
which 
of 0.+ 
16% 

103,0¢ 


ha. ar 





ites 
per 
tal- 
e 12 
dal 
XIC, 
igly 
ible 


the 
tors 
this 


ers 


‘ROPS 
ripts 
ubli- 
| be 
fully 


ould 
essed 


ts 
ntific 
ling 


iat 





Developments in Danish Agriculture 





during Post-war Years 


a is usual to say that Danish agricul- 
ture is the main industry of that 
country. This is true when we think 
of Denmark as an exporter, because 
about two-thirds of the total export 
stil] originates in agricultural products, 
although agriculture’s share is dimin- 
ishing and the industrial export is in- 
creasing. In 1939 the agricultural 
export amounted to about 75°%, of the 
total and since then the industrial 
export has risen from 21 to 28% in 
1954- 

If, on the other hand, we think of 
Danish agriculture as a source of em- 
ployment for the population, it is not 
correct to speak of agriculture as the 
main industry, because in Denmark 
industrialisation is very advanced. In 
1950 only 21%, of the total population 
was engaged in agriculture, whereas 
27°, worked in the industrial sphere. 
The development in the composition 
of the population has been the same 
in Denmark as in other countries of the 
Western world. Agriculture’s share in 
the total population has decreased; in 
1870 it formed 44%, of a total popula- 
tion of 1.9 millions, and in 1954 it was 
20%, of a total number of inhabitants 
of 4.3 millions. 

Agriculture’s contribution to national 
production has, in recent years, 
amounted to 18-20%, of the total 
national production. 

In spite of the decrease in the total 
population, Danish agriculture has, 
however, a key position in the national 
economy because the size of the agri- 
cultural export determines the import 
possibilities with the existing condi- 
tions in the international capital mar- 
ket, and consequently for the economic 
activity, and in the long run for the 
standard of living. 


Agricultural holdings 

The total agricultural area, which 
consists of 3.1 million hectares, is 
divided into 205,000 holdings, of 
which 98,000 have an agricultural area 
of 0.55-10 ha. each and which cover 
16% of the total agricultural area; 
103,000 holdings average from 10-60 
ha. and comprise nearly 70°/, of the 
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total area, while the remaining 4,300 
holdings, with more than 60 ha. each, 
account for little more than 14°. This 
means that the majority of the produc- 
tion is localised on farms of medium 
size, 1.e. farms operated by the farmer 
and his wife or with the assistance of 
one or two men. Some of the small- 
holdings of less than 10 ha. are too 
small to offer full employment for the 
farmer and his family. About 10,000 
farmers spend part of the year working 
outside their holdings. 

In general, we may say that the 
distribution of the sizes of holdings in 
Danish agriculture is relatively favour- 
able, because there is a large number of 
ndependent holdings, mostly owned 


by the farmers and of a size allowing 
the use of efficient and intensive 
methods of farming. 

In this paper an impression of (1) 
the technical development in Danish 
agriculture in recent years and its 
result, and (2) the economic develop- 
ment and its importance for Danish 
agriculture will be discussed. 


The harvest yield 

Of a total area of 4.29 million ha., 
Danish agriculture is responsible for 
72%, although the agricultural area 
has diminished in recent years by 
about 10,000 ha. per year because of 
the growth of towns, new roads, mili- 
tary plants, etc. 

The amount of land devoted to the 
main crops since 1881 are shown in 
Table 1. 

TABLE 1 


AMOUNT OF THE TOTAL AGRICULTURAL 
AREA DevoTeD TO Crops (%) 




















1881 | 1907 | 1939 | 1954 

Grain 38.7 | 38.5 | 42.2 | 43.6 
Root crops 
and pota- 

toes 2.2 | 10.6 | 16.1 | 18.3 

Grass 47-6 | 43-7 | 39.0 | 35-1 

Other crops 2.4 | 0.9 1.7] 2.8 

Fallow 9.1 | 6.3 1.0] 0.2 














Although the number of horses is declining rapidly, they are still of great importance 
to Danish agriculture 
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A combined sugar-beet top and root harvester. Every tractor bought since 1948 


accounts for 4.4 horses fewer 


The grain area occupied a larger 
part of the agricultural area in 1954 
than in 1£81 and it is therefore in- 
correct to say, as is often said, that 
Danish agriculture in the ‘eighties 
changed from grain to animal produc- 
tion. ‘The grain area was maintained 
and, later on, enlarged, but increased 
emphasis was placed on animal hus- 
bandry because of the alteration of the 
price relations, resulting in relatively 
low prices for plant products. The 
result was that Denmark ceased to 
export grain and became an importer 
of grain and oil cakes. At the same 
time, the production of fodder crops 
was extended as the area with root 
crops gradually increased, and fallow 
and grassland was reduced. 

Today about two-fifths of the agri- 
cultural area is covered with grain, 
one-fifth with root crops and two- 
fifths with grassland and other crops. 
The arable land (area in rotation) 
amounts to 88°, and permanent grass 
constitutes the remaining 12°/, of the 
total agricultural area. 

Owing to the large number of cattle, 
the adequate feeding of the animals 
and the long stay in the sheds, Danish 
farmers have comparatively large quan- 
tities of farmyard manure at their dis- 
posal and use it mainly for roots and 
potatoes. Of the total supply of 
manure and fertilisers in 1951-52, the 
following quantities (in thousands of 
tons) were used: 


ABA 


Super- Nitrogen 
phosphate Potash fertilisers 
Fertilisers 441 292 417 
Manure... 521 497 787 
Total.. 962 789 


1,204 

Owing to technical development, 
the total harvest yield has increased 
considerably. Since 1880 the annual 
average increase has been about 1.5%, 
per annum, and, during the same time, 
the annual rise in the total population 
has amounted to only about 1°%, per 
annum. Since the great depression at 
the beginning of the ’thirties there has 
been a tendency for relatively smaller 
increase in the total harvest yield, 
namely, about 1%, (cf. population 
increase). 

The harvest yield per unit area is 
generally rather high, but varies some- 
what from year to year. The output of 
the various crops is shown in Table 2. 

The difference in yields is due 
mainly to differences in soil quality. 
Wheat is mainly grown on the more 
fertile soils, whereas rye is found more 
especially on poor soils. 

For the last five years the total 
annual harvest has been 13,000 million 
feed units on an average against an 
average of 11,900 million feed units 
for the five years before the war. 

The reasons for the increase in the 
yields are many, but no doubt the in- 
creased use of fertilisers is a primary 
reason. From 1925-29 to 1950-53 


40-50%, of the increase in the total 
harvest originated in increased use of 
fertilisers; since before the war the 
increase is about 40°, for superphos- 
phate, about 250°, for potash and 
110°, for nitrogen fertilisers. 

The other half of the increase in the 
harvest yield is the result of a larger 

proportion of the area being devoted to 
high-yielding root crops and of the 
better control of weeds by means of 
hormone preparations. Furthermore, 
soil improvements in the shape of 
drainage, marling and_ reclamation 
have meant an increase in the harvest 
yield. This work is encouraged by 
limited loans from the State and grants 
to help towards drainage expenses. 
Finally, it should be mentioned that 
higher-yielding strains and varieties 
have contributed to the increase in the 
harvest yield. The better exploitation 
of the fodder-beet top and some grass- 
and green-fodder crops for silage, 
which is used on nearly half of the 
Danish farms, have enlarged the feed 
supply for animal stocks. 

Out of the last few years’ average 
harvest of 13,000 million feed units 
go°/, was used for feeding the animals 
and the remainder was sold directly 
from the farms. Grains are sold to the 
breweries and mills, malting barley and 
seed-grain going to export, potatoes 
to mash factories and for human con- 
sumption, and sugar-beet to the sugar 
factories. As for sugar, Denmark is 
self-sufficient and occasionally she has 
a small export surplus. 

It is the home-grown crop which 
forms the basis of Denmark’s large 
production of animal feeding-stuffs. 


TABLE 2 
Harvest YIELDS 














Kg. per | Number of 
| ha. | feed units* 
Wheat iv 3,500 3,500 
Rye .. ahs | 2,500 | 2,500 
Barley ds 3,300 3,300 
Oats. . 24 | 3,000 2,500 
Potatoes | 18,000 4,000 
Mangels | 55,000 6,500 
Fodder sugar- | 
beet . | 45,000 7,000 
Grass and hay | 3,500 
Tops of fod- | 
der sugar- 
beet | 17,000 1,400 
Straw 700-00 








* The term ‘feed units’ is used in Denmark 


in order to compare the yield of the various crops. 
1 feed unit is equivalent to the feed value of 1 kg 
of barley, 1 kg. of rye or wheat, 1.2 kg. of oa's, 1 kg 
of dry matter in potatoes, 1.1 kg. of dry matter in 


root crops, 2.5 kg. of hay or from 4.0 to 5.© kg. of 
straw. 
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Th.s volume corresponds to a feed 
value of 11.6 million tons of grain. In 
comparison with this, the import of 
grain and feeding-stuffs amounted to 
13°,, or 866,000 tons of grain and 
662,000 tons of concentrates, or about 
1,500 million feed units in 1954, when 
the import was exceptionally high. 
Import’s share of the home-grown 
fodder supply for the previous four 
years was only’ 5-6°,. This figure is 
determined by the price relations be- 
tween plant products and animal pro- 
ducts, especially by the price relations 
between grain and butter, bacon and 
eggs. The import of grain and con- 
centrates covers a larger share of the 
total feed consumption of protein, 
namely, about one-quarter of the total 
consumption. 


Livestock 


The total livestock population in 
1954, compared with the number im- 
mediately before the war, is shown in 
Table 3. It will be seen that, with the 
exception of pigs, there is today a 
smaller number than before the war. 

The number of horses increased 
during the war owing to the relatively 
high prices, but since 1948 there has 
been a raptd decrease due to mech- 
anisation, and the number is. still 
declining. In 1948 there were only 
7,000 tractors in Denmark. In 1954 the 
number had increased to 55,000. Every 
tractor bought since 1948 accounts for 
4.4 horses fewer, and calculations show 
that when a tractor can replace two 
horses on a farm it is favourable to 
change to tractors. It is also to be 
expected that the number of tractors 
will increase during the coming years, 
but today there is only one tractor per 
50 ha. of the agricultural area. The 
decline in the number of horses means 


TABLE 3 
THE LivestocK POPULATION 


a 




















July 1954 
July | Per- 
1939 | (1,000) | centage 
Horses ee a 594 7 358 60 
Cattle(total) | 3,326 | 3,152 95 
Milk cows 1,642 1,506 92 
Pigs: | 
Total 3,183 | 4,840 | 152 
Sows Eons 390 538 | 138 
Sheep 147 33 | 22 
Hens: | 
pant re | 33,297 | 25,234 | 76 
“egg-laying | 13,935 | 10,635 76 
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Because of the great livestock population it is necessary to use most of the straw 


that the agricultural area has been 
‘enlarged ’ by about 100,000 ha. 

The cattle stock was maintained 
during the war at go-g5°%, of the 
number before the war. Since the war 
the number has fluctuated to a fairly 
limited extent only, and during the 
last two years it has been increasing 
slowly. 

Although today the cattle stock is 
only 95°, of the pre-war number, the 
total milk production has increased 
slightly. In 1939 the total production 
amounted to 5,270 million kg. and in 
1954 to 5,397 million kg. ‘The average 
annual yield of all cows is about 3,600 
kg. of milk with 4°, of fat. 

Because of alterations in the price 
relations since the war, there is a ten- 
dency to give the cows as much rough- 
age in the form of roots, hay, silage and 
straw as they can eat, supplemented by 
such quantities of concentrates as are 
necessary for increasing the protein 
content of the fodder to optimum. 

Before the war 80°, of the total 
milk production was used for butter 
and of the remaining quantity 16°, 
was consumed by the producer, or sold 
In 1954 butter accounted for 69°, of 
the total milk production, 18°/, was 
consumed directly and of the rest 10°, 
was used in cheese production and 3°, 
for condensation. Large quantities of 
skim milk result from butter produc- 
tion and some of it is used for cheese- 
making and casein production, but the 


largest quantity is used as fodder, 
particularly for pigs. 

Meat production depends mainly on 
milk production, but nevertheless it is 
of considerable economic importance. 
Discarded cows form the main pro- 
portion of the cattle for slaughter, and 
among these are many young and good 
beef animals. During recent years 
there has been a tendency to attach 
importance to calf rearing, and the 
calves are slaughtered when five to six 
months old. 

During the war the pig population 
fell to about 50-50%, of the pre-war 
figure, but from 1948 pig numbers in- 
creased, only interrupted by a small 
decrease in 1951, and in November 
1954 it reached a temporary peak, the 
figure being 5.10 millions or 60%, 
above that of 1939. Since then price 
relations have deteriorated and num- 
bers have decreased. 

The main object of the Danish pig 
industry is to manufacture bacon and 
by means of rationally accomplished 
breeding arrangements the quality has 
improved. At present about 75°, of 
the total slaughtering is first class, as 
against only about 50°/, before the war. 

The number of hens is still below 
the pre-war figure, although it in- 
creased during 1953 and 1954. ‘The 
production of eggs has risen consider- 
ably during recent years. ‘The average 
annual yield is about 170 eggs per hen. 

During the pre-war years the pro- 
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TABLE 4 


- 4 
Tue Laspour Force iN DANISH AGRICULTURE 


























Permanent 
farm workers Permanent labourers Casal labensere 
without own household with own household 
~~ Male Female | Male Female Male Female 
ome | 
1940 172,400 93,100 14,800 7,200 17,500 3,100 
1954 105,300 44,900 19,000 4,000 12,400 1,900 
Difference 67,100 48,200 4,200 | 3,200 | 5,100 | 1,200 








duction and export of killed poultry 
has become increasingly important, 
especially of young hens and chickens. 


Labour and mechanisation 

Most of the Danish farms of more 
than 10 ha. employ hired labour and a 
proportionately large number consists 
of young unmarried men, who lodge 
and board on the farm. Many of these 
young men are sons of farmers and 
take jobs at other farms in order to see 
other holdings and become acquainted 
with other working methods. The 
second largest category of workers is 
married men, who live in the neigh- 
bourhood and frequently in houses 
owned by the farmer on whose farm 
they are working. Also casual labour 
is employed in the busiest season, 
especially for weeding and lifting of 
root crops, which requires much 
labour. 

After the war there was a consider- 
able decline in the number of agricul- 
tural workers. This is shown in 
Table 4. 

The largest decline is amongst the 
unmarried farm workers; the other 
group has changed less. To the hired 
farm workers must be added the far- 
mers and their wives and children 
under 14 years who do manual work 
on the farm. 

Converted into adult male labourers 
(one person in 300 days), the total 
number of workers employed in agri- 
culture was about 450,000 in 18go, 
478,000 in 1940 and 362,000 in 1954. 
The last figure is equivalent to one 
worker per g ha. of agricultural area. 

Agricultural wages have risen to 
about five times the pre-war figure. 
Unmarried workers are now paid about 
kr. 5,000 a year, plus board and 
lodging, and the daily wage for hired 
labour is about kr. 25. Wages in agri- 
culture are at the same level as wages 
paid to unskilled workers in industry. 

This increase in wages and the de- 
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cline of the working staff are respon- 
sible for the rapid strides made in 
mechanisation after the war. 

The increase in tractors has been 
mentioned; today about 80%, of all 
agricultural holdings have installed 
electric power, more than 50%, of the 
holdings using milking machines. The 
combines number about 3,000 and 
pick-ups and other modern machinery 
are used to an increasing extent. 

There is no doubt that the decrease 
in working staff and the increase in 
mechanisation are the two most im- 
portant traits in the development of 
Danish agriculture in the post-war 
years; it is not possible fully to foresee 
the consequences of this today. 


Productivity development 


The results of the varied progress 
can be explained by the means of the 
term ‘ productivity’, meaning the 
quotient between the total output pro- 
duced and the total input of production 
factors used. The total agricultural 
production was 19%, higher in 1950-54 














TABLE 5 
QUOTATIONS FOR AGRICULTURAL PRODUCE 
1938-39|1953-54 
kr. per | kr. per 
100 kg. | 100 kg. 
Wheat* 14.31 49.22 
Rye* 14.71 | 38.50 
Barley* 11.80 | 43.40 
Oats* ei 11.90 | 41.70 
Edible potatoest 4.90 | 20.50 
Sugar-beett 2.47 7.05 
1938 1954 
kr. per | kr. per 
kg. kg. 
Milk (ex dairy)* 0.15 0.38 
Skim milk*. . 0.03 0.10 
Buttert =< ea 2.36 6.55 
Cheese (45°, fat con- 
tent)* ae = 1.22 3.58 
Eggst < os 1.17 3.41 
Pigs, slaughtered 
weight, rst classt 1.75 4.01 
Cattle, live weight, 
average qualityT. . 0.40 1.92 

















« * Wholesale price 


+ Price to producers 





than during the years 1935-39 anc at 
the same time the total production in- 
put has decreased by 5°/,, which mcans 
that the total productivity has risen 
25°% since 1935-39. During the same 
period labour productivity has in- 
creased by 49°, because of the de- 
crease in labour input. Owing to 
greater mechanisation possibilities, the 
increase in productivity for plant cul- 
tivation is considerably larger (28%) 
than that possible for animal hus- 
bandry (15°%,) and less on the small- 
holdings (17°/,) than on the large- and 
medium-sized farms (25-30%). 


Prices of agricultural products 


Prices of the agricultural products 
are determined by the export possibili- 
ties. This also applies to the products 
sold on the home market, because the 
prices are equal to an average of the 
export prices obtainable. For all agri- 
cultural products, except sugar-beet, 
there are no price restrictions and all 
the war regulations are now abolished. 
For sugar-beet the price is determined 
by negotiations between the sugar-beet 
growers and the Government; it is 
determined in accordance with world 
prices. 

The quotations for farm products 
shown in Table 5 differ slightly from 
the actual farm prices, but they give a 
fairly correct picture of the prices, ex- 
pressed in Danish kroner, which the 
farmer obtained for his products im- 
mediately before the war and in 
1953-54- 

The development in prices received 
and prices paid by the farmers is 
shown in Table 6 (1935/36-1939/49 
= 100). 

In comparison with the prices re- 
ceived by the farmers, fertilisers show 
a smaller increase than the other factors. 
When, in post-war years, it has been 
possible for the farmers to obtain 4 
satisfactory economic result and partly 
finance the great investment in ma 
chinery and buildings it is not due toa 
favourable price development, but to 
the large increase in the productivity, 
especially that from labour. 


Export of agricultural products 


In recent years the production value 
in Danish agriculture has amounted to 
about kr. 6,000 million, of whic! goods 
to the value of kr. 4,000 million afe 
exported, or about two-thirds of the 
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to'al production. Before the war Great 
B: tain took about 71° of the total agri- 
cu tural export and Germany took23°%,. 
The entire export of bacon and about 
three-quarters of the butter and eggs 
went to Great Britain; most of the 
reriainder of the butter and egg export 
weat to Germany, who, furthermore, 
took the bulk of meat and cattle, pig 
offal, cheese and horses. 


‘(hese two markets (Great Britain 
and Germany) constitute the principal 
import countries for Danish food pro- 
ducts, but in 1953 Great Britain took 
only 55°, and Western Germany only 
13°, of the total value of the export. 
Agricultural exports are today spread 
over a larger number of countries, 
especially because of the increase in 
the exports of more processed goods, 
such as cheese, canned meat and so on. 
Yet still 75°, or more of the three most 
important export commodities went to 
Great Britain, and cattle for slaughter 
and cheese mainly went to Germany. 
Great efforts have been made for the 
widening of the export market by 
shipping goods of a still higher quality 
and some results have been reached, as 
the figures have shown. 


The export trade was originally left 
entirely to private firms, but later co- 
operative export societies were estab- 
lished, and these handled an important 
part of the export before the war. 


In 1950 the agricultural organisa- 
tions, the co-operative societies and 
many big exporting firms together 
established new organisations, to which 
considerable reserves have been trans- 
ferred from governmental export com- 
mittees. These new organisations are 
now handling the major proportion of 
export butter, cheese, bacon, meat and 
slaughter cattle, horses and potatoes. 


Conclusions 


The most important features in the 
development of Danish agriculture in 
post-war years are the decrease in the 
utilisation of human labour and the 
increased use of machinery and equip- 
ment, which, in connection with the 
continuous increase in the total harvest 
yield, have meant a considerable in- 
crease in total productivity. This is 
the main reason for the relatively good 
economic conditions for Danish agri- 
culture in post-war years, i.e. until 
1953. Since then the unfavourable 
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Nearly 70% of all cattle in Denmark are Red Danish dairy cows. Silos are becoming 
a feature of Danish farms 


development in the relation between 
prices received and prices paid in con- 
nection with a restrictive monetary 
policy has resulted in a ‘ liquidity’ 
crisis. If we suppose that a liquid 
capital of 5°%, of the holdings’ assets is 
necessary for carrying through the 
management of the agricultural hold- 
ings, about three-quarters of all agri- 
cultural holdings in Denmark have too 
small a liquid capital and more than 
half the Danish farmers are without 
liquid capital at all. 


In the years to come no doubt this 
problem will be a most important one 
for Danish agriculture. With the 
demand for capital in agriculture in 
general, and especially in Danish agri- 
culture, owing to its marked export 
position, it will be necessary to increase 
mechanisation. ‘Today, however, this 
process requires a very large capital, 
and it is, therefore, of the greatest im- 
portance that the economic policy in 
general will allow the necessary capital 
formation. 


TABLE 6 


INDEXES OF PRICES RECEIVED AND Prices PAID BY FARMERS 
(see Text) 








Animal products 
Plant products 


Total 


Feriilisers 

Oil-cakes : 
Buildings .. ea a 
Implements and machinery 





Wages paid (including board) 


| 1951-52 | 1952-53 1953-54 
$$ | —_—_——_|— siicetn 
275 | 279 274 
332 315 300 
281 | 283 278 
| 2490 «| 2390s || ts 
395 374 352 
315 319 323 
241 264 266 
401 433 447 














R. CHILD, B.sc., PH.D., F.R.I.C. 





Coconut palms existed in East Africa before the visits of Vasco da 
Gama, who found them on the island of S. Gorge, near Beira, in 
1497. An early introduction by Arab voyagers is probable, though 
Greenway" does not rule out the possibility of its arrival by sea- 
drift, like that of Casuarina equisetifolia L. and Barringtonia 
speciosa Blume, two plants common on East African shores. 





HE systematic commercial plant- 

ing of the coconut palm in the 
colony of Mozambique dates from the 
last quarter of the 1gth century. The 
development of the industry has been 
largely in the hands of three com- 
panies: Companhia da Zambezia 
(1892), Companhia do Boror (1898) 
and Sociedade Agricola do Madal 
(1904), whose joint nominal capital now 
exceeds {4 million. After initial trials 
of other crops, these companies opened 
extensive areas of the coastal regions 
for coconuts. In 1906 the Boror com- 
pany introduced sisal cultivation in the 
interior of the Provincia da Zambezia, 
and still later the Zambezia company 
were pioneers in the growing of tea in 
the mountainous area about Gurue. 
More recently still the Madal company 
have begun to grow tea in the Tacuane 
district. 

The principal coconut areas are 
centred round Quelimane, a port some 
miles up the ‘ River of Good Omens’ 
(Rio dos Bon Senhais), so called by 
Vasco da Gama, who spent 32 days 
there in January-February 1498. From 
Quelimane north 92 miles to Pebane 


TABLE I 


PALMS OWNED BY THREE 
COMPANIES 


Major 











and south 62 miles to Chinde the 
coastal strip contains the largest com- 
pany-owned coconut plantations in the 
world. The three largest companies 
(referred to above) own between them 
over three million palms, or some 
70,000 acres. 

A report® on the industry published 
in 1950 shows the approximate number 
of palms owned by the three companies 
from 1914 onwards (see Table 1). 

Local statistics usually refer to num- 
ber of palms rather than acreage (the 
subject of planting distance is referred 
to below) and the 1950 report® gives the 
contemporary figures shown in Table 2. 

Through the courtesy of the three 
large producing companies I am able 
to give their crop figures for 1950, 1951 
and 1952 (see ‘Table 3). 

There is a small local crushing in- 
dustry. ‘Table 4 shows recent figures 
for exports of coconut products. 

Exports are mostly to destinations in 
Europe, including France, Germany 
and the Scandinavian countries. 


Climate 

In the coastlands of Mozambique 
rainfall is highest between Beira and 
Pebane, but nowhere is it optimal for 
coconut cultivation. September and 
October are the driest months, a period 





1914 | 964,372 | 1922 | 1,911,152 : nnde heturee » . 5 
sont | 2,999,980 | sone | 2.fe0000 of light winds between the monsoons. 
1918 | 1,695,5 1926 | 2.220,«7¢ he single rainy season lasts from 

5543 | 19 1339,579 g y 
1920 | 1,803,366 | 1928 | 2,557,123 December to March, over two-thirds 

TABLE 2 
ANNUAL AVERAGE CopRA PRODUCTION 
| Tons per 
Palms | Metric tons | 1,000 palms 

Large companies 3,621,683 | 24,500 | 6.77 
Small producers 600,000 ‘| 4,000 6.67 
Native owned | 3,000,000 | 18,500 6.17 

Total 7,221,683 47,700 6.5 
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The Coconut Industry in Portuguese East Africa 


of the annual rainfall being recorded in 
those four months. The records 
from the Inhangulue Estate of the 
Madal company are fairly typical. 

During the 19 years 1934 to 1952 
rainfall exceeded 2,000 mm. (78.75 in.) 
in 1945 (2,137 mm.), 1946 (2,894 mm.) 
and 1950 (2,006 mm.); 981 mm. or 
38.62 in. fell in February 1946. Rain- 
fall was below 1,000 mm. (39.37 in.) in 
1937 (887 mm.), 1938 (993 mm.) and 
1941 (844 mm.) and only reached 1,029 
mm. in 1950 (see Table 5). These dry 
years have a very adverse effect on 
coconut crops, which is felt for as 
much as 32 months. 

Temperatures on the coast are re- 
markably uniform, due mainly to the 
influence of the warm Mozambique 
current.* At Pebane, for example, the 
maximum temperature ranges between 
about 84° F. in August to just over 
100° F. in October, and the minimum 
between 60° F. in August to about 
73 F. in January. This temperature 
range is not unfavourable for coconut 
growing, though the occurrence in the 
hot season of temperatures over 100° F. 
suggests the necessity for avoiding 
undue exposure of the soil. 

Cyclones constitute one climatic 
hazard and a certain number of palms 
are lost from time to time through 
them (see Fig. 1). The damage is 
generally localised and losses over a 
period of years have not been excessive. 


Soils 


Soils are mostly sandy or sandy 
loam, low in organic matter; pH values 
are variable, mostly around 6.0. ‘The 
soils are generally deficient in phos- 
phoric acid and some (not all) low in 


potash. In the Quelimane coastal 
region there are, however, many 
swampy areas in the depressions, 


which, as Lyne? pointed out, are not 
really suitable for coconut cultivation. 
Efforts are being made to improve 
these by draining, bunding up soil 
round the palms and growing legu- 
minous cover crops, but some areas are 
very difficult to deal with and here and 
there incursion of salt water aggravates 
the problem. 
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TABLE 3 
PRODUCTION OF THE THREE Major CoMPANIES 






























































j | 1950 1951 1952 
Bearing | Nuts 
Company palms Nuts Palms Nuts Palms harvested 
Madal oe ev a co 860,587 | 39,982,893 | 858,335 43,663,825 862,789 44,449,606 
n Zambezia . . ' as 504,252 | 17,059,774 509,998 18,916,944 510,001 19,137,162 
. Boror 1,711,381 68,735,010 1,698,365 69,194,000 1,704,079 72,511,000 
€ Totals .. 58 = 3,076,220 125,777,077 3,066,698 131,774,769 3,076,869 136,097,768 
. | Average nuts per palm .. oan 40.9 43.0 | 44.2 
Planting distance TABLE 4 
: ’ Exports OF Copra, Coconut OIL AND Coconut CAKE (POONAC) 
- A very wide spacing has been (Metric tons) 
" adopted on many conan, especially | Copra | Oil | Poonac | Reference 
those of the Madal company—1o m. scsi ishniestcionianieel emenenesansiteniaeseel incinetiemaemitrl naieionaetonmapeeti 
d 10 m., or 100 to the hectare (roughly 1945-49 (average)... | 34,025 | 4,859 | 2,178 3 
9 40 palms to the acre). It has been the ~~ . im hee a ere | “ste | a 
y practice to plant in units of 25 ha.; 1950 42,000* | 1,600* 6 
. each such division (talhao) is in charge 1951 opt | —, | — 
. of a foreman and is a unit for crop sn Saeas ante = 
recording, manuring and cultivation * Approximate. 
‘ programmes, and accounting—an ad- 
- mirable arrangement which might be panies are fortunate in having available for grazing being January to April. 
. followed elsewhere. areas for grazing outside the coconuts. (6) ‘ Treading in straw’.—A method 
aa For recent planting a somewhat Different methods of cattle manage- _ resembling what is known by this term 
” closer spacing, usually 9 m. ¥ 9 m.,_ ment are adopted, but they all roughly in Britain has proved useful. The 
0 is being adopted (approximately 50 to fall into three groups: cattle are penned in covered yards with 
” the acre). At the writer’s suggestion, (a) Kraals.—About 100 head of  well-rammed earth floors. An abun- 
" the Madal company have also started cattle are corralled in an area enclosing dant supply of bedding (straw, grass 
. an interesting trial of ‘ clump’ planting _ six palms for one night. ‘These areas etc.) is provided; a layer is spread 
. (for which they have coined the name are ploughed after the cattle have daily over the previous day’s droppings. 
9 ‘bouquet ’ planting). This follows the moved on. The cattle are grazed out- ‘The manure becomes trampled into a 
. suggestion made by Preuss in ‘ Die side where possible, the best months compact dry cake, which is cut for 
B Kokospalme und ihre Kultur’ (1911). 
It is a common observation on native y' s 
“ holdings that small groups of palms, ' 
- say three to six in number, and not 
h more than 5 m. apart, yield extremely 
» well; this may be an indication that 
. palms could be planted in groups, 
* whereby weeding and manuring would 
be simplified and space left for inter- 
cropping or cattle grazing—the last an 
important consideration where, as in 
ly Mozambique, much use is made of 
es cattle for manuring. ‘The system sug- 
1€ gested at the Madal plantations is to 
S- plant groups of eight palms 4 m. apart 
in in hollow squares, the centres of the 
al squares being 25 m. apart, thus giving 
Ly 128 palms to the ha. (52 to the acre). 
Ss, 
ot 
n. Cultivation and manuring 
9 The cultivation of the company- 
il owned coconut estates in Mozambique 
i largely centres round the maintenance 
re of considerable herds of cattle. This 
id is, in a different way, true of estates in 
es 


Ceylon, but the Mozambique com- 
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Fig. 1. 


Effects of cyclone at Quelmare, Portuguese East Africa 





























































Fig. 2. Native ploughing in a coconut plantation in Portuguese East Africa 


removal in four to six months. With 
sufficient litter the quantity of manure 
per head of cattle may amount to some 
five tons a year, or enough for 50 kg. 
per palm for 100 palms. 

(c) ‘ Nitretras’.—The Madal com- 
pany formerly ran a number of cement- 
floored ‘ nitreiras ’ or composting cen- 
tres, provided with facilities for water- 
ing the heaps. In these the cattle 
manure is extended by composting 
with grass and other vegetable matter 
as available in three stages with 
watering. 


Application 
The cattle manure or compost from 
either method (6) or (c) is applied in 


circular trenches round the palm, or 
in long-line trenches between the rows. 
An economical method practised on 
some estates is to spread the manure 
and plough it under in one long furrow 
between the rows (see Fig. 2). Incor- 
poration is not complete and there is 
some loss of nitrogen, but this is offset 
by the cheapness of the procedure. 


Artificial fertilisers 

Until recently little use was made of 
artificial fertilisers. The indications 
are that on many areas cattle manure 
could usefully be supplemented by 
phosphate and potash, especially the 
former. In some areas within the tsetse 
belt, i.e. where cattle cannot be used, 


















































TABLE 5 
RAINFALL AT INHANGULUE ESTATE (QUELIMANE DISTRICT) 
Average | Average 
1934-49 | 1950 1951 1952 1934-52 
in. mm. mm. mm. mm. mm. in. 
January 9.42 | 239.3 378 262 389 255-7 10.06 
February 11.67 296.4 611 86 352 304.9 12.00 
March 12.17 309.1 397 33 339 300.8 11.84 
April 2.80 71.2 65 48 183 75.6 2.98 
May 2.81 71.4 208 56 155 82.4 3-24 
June 3.33 79.4 55 87 72 83.4 3.28 
July 2.26 57-4 97 40 22 56.7 2.23 
August ; 1.31 33-4 54 74 ° 34-9 1.37 
September. . 0.65 16.6 ° 3 17 15.0 0.59 
October 0.72 | 18.3 4 ° 2 15.7 0.62 
November. . 3.48 88.4 | 32 206 40 89.0 3.50 
December . . 7.39 187.7 105 134 195 180.5 2.82 
Totals 57.81 | 1,468.6 2,006 1,029 1,766 | 1,494.6 58.82 
490 





complete mixtures of artificial fer:- 
lisers effect a useful increase in the 
crop. 

Signs that the frequent movement 
of large herds of cattle has an adverse 
effect on the soil are not wanting and 
that on many fields a reduction in the 
numbers would be desirable. On new 
clearings cattle are, of course, not per- 
mitted and the use of artificial ferti- 
lisers is beneficial. 


Pests and diseases 

As would be expected from the 
association of coconut cultivation with 
cattle, the most prominent insect pest 
is the black beetle (Oryctes spp.). The 
typical African Oryctes species is O. 
monoceros Ol., though Saraiva also 
lists O. gigas Cast. and O. boas Fabr. 
as occurring in the Quelimane district. 

Breeding of the beetles in the cattle 
yards or the ‘ nitreiras ’ is mostly con- 
fined to the edges, where inspection 
and control are not difficult. Trouble 
is sometimes experienced in manure 
trenches, especially if plant residues 
not properly rotted down are incorpor- 
ated. However, general control meas- 
ures are well known and have been 
assisted by the introduction of modern 
insecticides. 

Allied Scarabaeidae reco dd _ in 
Quelimane by Saraiva’ are Temorhyn- 
chus coronatus Fabr. (= antiochus 
Fairm.) and Pachnoda euparypha 
Gerst., a species sometim:s regarded 
as a variety of P. marginella Fabr. 

Often following on damage by 
Oryctes spp. are the more serious 
ravages of the larvae of Rhyxchophorus, 
the typical species in Mozambique 
being R. phoenicis Fabr. Si nilarly, and 
only on dead or badly damged palms, 
are found Rhinostomus af eli Fahr., 
recorded by Saraiva as Riina afzeli 
Fahr. 

Psammodes coriaceus Gerst. chews 
the stem of young plants below and 
on the soil level. 

There appears to have been little 
investigation of insects on coconut 
palms in Portuguese East Africa other 
than the above Coleoptera. The writer 
has observed a sooty mould, probably 
associated with an Aleurodid. Saraiva 
records for the whole territory the 
coccid Chrysomphalus ficus Ashm. 
(? aonidus L.), which does not, how- 
ever, cause serious damage on coco- 
nuts, merely sucking the sap of the old 
and unhealthy leaves. 
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Recently, in 1952, on a plantation at 
Micaune a moth belonging to the 
family Limacodidae caused severe 
damage similar to that of the coconut 
slue caterpillar (Thosea spp.) in the 
Philippines. The palms were com- 
pleicly defoliated, only the central mid- 
ribs being left on most leaves. This 
turned out to be not only a new species, 
but a new genus, and has been de- 
scribed by Tams! as Trogocrada gen. 
n. (['ypus generis Trogocrada deleter 
sp. n.). The area had made good 
recovery when the writer saw it in 
October 1953. Moths of this type are 
not as a rule specific pests and are 
capable of living on a variety of host 
plants. The curious outbreak at 
Micaune may have been due to the 
loss of more usual host plants during 
the flooding of neighbouring areas. 


A coreid bug, an undetermined 
species of the genus Theraptus, severely 
damages developing coconut fruits in 
Zanzibar, and in the coastal regions of 
Kenya and Tanganyika, and has hither- 
to been a factor limiting coconut cul- 
tivation in those areas. Way! has 
studied the distribution of the pest, 
which has not so far been observed in 
Mozambique. The writer has not seen 
the typical gummosis and nutfall in the 
Quelimane district and M. Max 
Boesch, general manager of the exten- 
sive Boror plantations, reports that he 
has not seen the symptoms on their 
palms.!” 


Termites cause losses of young seed- 
lings, particularly in the more loamy 
soils near Pebane. (Saraiva® records 
Termes lateriticus Hav. as occurring 
generally, chewing and tunnelling 
stems and roots.) 


Promising results have been obtained 
by the application of dieldrin to plant- 
ing holes. It is a common practice to 
plant out older seedlings (up to two 
years) in places where termites are 
prevalent. 


Fungus diseases have been little 
studied. The Zambezia estates about 
1915 suffered severe losses from a form 
of bud rot.11_ From contemporary de- 
scriptions this seems to have been of 
fungal origin, though the evidence of 
mycological investigation was not 
clear; the trouble mostly occurred on 
badly drained fields. It was at one 
time feared that the disease would 
destroy the whole economy of coconut 
planting in the province, but, apart 
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Fig. 3. A mature palm, Portuguese East Africa. (The dried stalks remaining 
on the trunk, the ripe nuts having been plucked separately) 


from minor sporadic outbreaks, the 


trouble has not recurred. 


Plucking 

The curious feature of the plucking 
is that whole bunches are not picked at 
once, but the climbers (mostly on task 
work) select individual nuts for pluck- 
ing in the belief that nuts on the same 
bunch may vary in ripeness sufficiently 
to prejudice the quality of copra pro- 
duced. In the writer’s view it is an 
unnecessary and uneconomic refine- 
ment; it leads, incidentally, to the old 
bunch stalks remaining on the tree, 
with curious results (Fig. 3). Plucking 
is usually done monthly from January 
to May, then in July and September, 
and either in November or December, 
according to the crop on the palms. 


Copra curing 
Nuts are husked after a preliminary 
storage in heaps much as in other 


producing countries (see Fig. 4). On 
the company plantations copra is cured 
in hot-air driers of a standard design 
and a good quality of H.A.D. copra is 
produced. ‘The small percentage rot 
up to quality is bulked with ‘ native ’ 
copra. ‘The usual type of kiln is 
reasonably cheap in construction and 
upkeep, and satisfactory in operation. 

The number of nuts required to 
make a ton of copra is somewhat higher 
than in Ceylon and, according to the 
weather, in any year ranges between 
5,500 and 6,200 per ton (equivalent to 
1,375 to 1,550 nuts per Ceylon candy 
of 560 Ib.). 


Conclusion 

Considering that climatic conditions 
in Mozambique are not ideal for the 
crop, the average yields of coconuts on 
the company-owned plantations com- 
pare well with those in other coconut- 
growing countries. 
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During the 1946 census in Ceylon 
various agricultural statistics were col- 
lected; from the best coconut estates 
covering 104,202 the 
crop per acre in 1945 was 2,114 coco- 
at an average planting distance 
ft. x 27 
acre) this is equivalent to 


acres average 


nuts ; 
ft. (approximately 60 


~J ~ 


of 2 
palms to the 
35 nuts per palm. The best estates in 
the N.W. Province of Ceylon give 
higher yields than this, a few very 
highly cultivated and manured proper- 
ties up to 80 or more nuts per palm. 


Improvement 


However, an average of 44 nuts per 
palm, as achieved in Quelimane over 
three million palms, cannot be regarded 
as unsatisfactory. ‘There is undoubtedly 
scope for improvement, notably in the 
use of fertilisers, in moisture-conserva- 
tion measures such as husk-burying, 
and in the draining of low-lying areas 
and even the abandonment of the most 
intractable of these. 
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4. Husking coconuts, Portuguese Kast Africa 
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Coffee-Drying 
Experiments 


A grain-drying unit and fan recently 


sent by air from London Airport to 


Nairobi in time for the East African 
coffee-picking season were intended 
for a special purpose. The equipment, 
supplied by the General Electric Co. 
Ltd. and its associated company, 
Woods of Colchester Ltd., was urgently 
needed for a current research pro- 
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gramme by the Coffee Board of Kc nya 
into the best methods of drying fer- 
mented and washed coffee. 
Preliminary results of this work <ug- 
gest that in the third and final stage 
of coffee drying the moisture convent 
of the beans should be reduced fiom 
15-20%, to 11-12°,. It is impor‘ant 
that the coffee is as homogeneous as 
possible before it is fed into the hulling 
machines, which remove the parch- 
ment skin, so that damage to the beans 
is reduced to a minimum. ‘The best 
method of carrying out this process is 
thought to be by drying in silos or con- 
ditioning bins. ‘The G.E.C., as a 
manufacturer of platform and _ silo 
grain driers for agricultural purposes, 
was asked to supply an experimental 
drying plant for trial this season. 
The equipment consists of a 13-kW. 
fan and heater unit, together with a 
15-in. Woods contra-rotating ‘* Aero- 
foil ’ fan capable of delivering 1,000 cu. 
ft. per minute at 4 in. (water gauge). 
The latter may be used experimentally 
in conjunction with the heater in either 
the second or third stage of drying. 





Antibioties for Agriculture 


It can be said that the advent of 
antibiotics has revolutionised the prac- 
tice of medicine. The techniques of 
large-scale production of these sub- 
stances, derived from the growth of 
micro-organisms, developed in_ the 
service of medicine, can now be turned 
to providing antibiotics effective in 
controlling plant diseases. A limited 
number of the antibiotics already 
known in medicine may be employed 
to control bacterial diseases in plants; 
furthermore, there are new antibiotic 
substances available for the fight 
against the ubiquitous fungal diseases. 

Certain of these new antibiotics, 
combining high specific activity with 
systemic distribution in the plant, may 
well provide the answer to the popular 
demand for systemic fungicides. 

The recently announced association 
of Glaxo Laboratories Ltd. and the 
Murphy Chemical Co. Ltd. will bring 
together, for the benefit of the various 
branches of agriculture, the large-scale 
production facilities and the technical 
knowledge of antibiotics of Glaxo and 
the distribution facilities and technical 
sales service of Murphy. 
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The millions of pounds of meat sent overseas from Canada has meant many billions of meals to hunger-ridden Europeans. 


This is a photo of cowboys 


‘ riding herd’ 


on Herefords along a ranch !ake. 
are all‘ dry’ cows 


Raised on the Dominion’s finest rangeland, they 


Agricultural Progress in Canada—II 


C. H. GOULDEN 


(Director, Experimental Farms Service, Canada Department of Agriculture) 


N recent years the major problem of 

cereal breeding in Canada has been 
to develop disease-resistant varieties. 
The existence and progressive appear- 
ance of different physiologic races of 
wheat-stem rust, for instance, has 
required a corresponding development 
of new resistant wheat varieties, each 
likely to decline in usefulness as still 
newer races appear. For some years 
Thatcher, developed in Minnesota 
from a cross combining Marquis, a 
durum wheat and Crimean winter 
wheat, has been a leading rust-resistant 
variety. The appearance of the 15B 
races of rust, however, has made still 
newer resistant varieties necessary. 
One of the latest is Selkirk, which was 
introduced in 1953. It is a red spring 
wheat resistant to most races of stem 
rust, including 15B. Seed of Selkirk 
for farm planting was multiplied 
through an intensive programme of 
growing two crops per year, one in 
Canada during the summer and one in 
southern California and Arizona during 
the winter. From a few bushels avail- 
able in 1952 the supply of Selkirk seed 
was increased to 175,000 bushels in the 
autumn of 1953, and to over two million 
bushels by 1955. Similar programmes 
are planned ag newer varieties. 

One interesting development in 
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In this second part of his paper 
Dr. Goulden brings up to date 
his survey of Canadian agricul- 
ture. He suggests that the 
population of Canada will have 
increased to 30 millions by the 
year 2000 and that increasing 
use of soil and technical re- 
sources will be required to main- 
tain the present high standards 
of nutrition. 





wheat breeding has been the develop- 
ment of varieties resistant to attack by 
the wheat-stem sawfly (Cephus cinctus 
Nort.), the larvae of which develop 
within, and feed on, the hollow stems 
of wheat plants, thereby causing break- 
ing of the stem and consequent loss of 
crop. ‘Two varieties, Rescue intro- 
duced in 1946, and Chinook introduced 
in 1952, possessing pithy stems which 
resist damage by sawfly, are now avail- 
able for growing on the five or six 
million acres of Western Canada 
which are infested with this pest. 
Progress in the improvement of 
other cereal crops has been similar to 
that with wheat, better adaptation to 


specific conditions and disease resist- 
ance being major objectives. Next to 
wheat, oats and barley are the major 
cereal crops in Canada, each presenting 
various problems. One problem affect- 
ing all cereals is to secure strength of 
straw, partly to prevent lodging and 
partly to ensure good combining 
quality. 


Hay and pasture 

Hay and pasture crops occupy about 
one-fifth of the acreage of improved 
land in Canada and just under two- 
fifths in Eastern Canada. ‘Timothy, 
the clovers and alfalfa are the principal 
hay species in the east and brome grass, 
crested wheat grass and alfalfa on the 
prairies. Perhaps the major develop- 
ment in this field has been the intro- 
duction, on drier prairie lands, of grass 
species that are much more productive 
than the native sorts. During the 


drought period of 1930-37 crested 
wheat grass (Agropyron  cristatum) 


proved to be invaluable because of its 
drought resistance and its ability to 
compete with weeds and to displace 
prairie sage from run-down pastures. 
More recently the Rambler variety of 
alfalfa, which has a spreading, creep- 
ing, rooted characteristic, gives pro- 
mise of usefulness in binding down 
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prairie soils which are susceptible to 
wind erosion and maintaining the 
legume content of prairie pastures. 

Other recent developments of in- 
terest relate to the production in 
Canada of corn (maize) for grain and 
soya beans. These crops have been 
restricted to the relatively warm dis- 
trict of south-western Ontario, with 
the advent of hybrid corns, the pro- 
ductivity of this crop has _ been 
markedly increased and a number of 
new hybrids developed by the experi- 
mental farms have made possible an 
extension of the area in which grain 
corn can be profitably grown, the 
acreage having increased in Ontario 
from 103,000 in 1927 to 400,000 in 
1954. Similar improvements in soya- 
bean varieties have resulted in an 
acreage increase in Ontario from 44,000 
in 1942 to 254,000 in 1954. 

Some north-western districts of 
Canada seem particularly suitable for 
growing seed of forage crops, such as 
alfalfa, sweet clover, red top and the 
fescues. In the Pease River district 
of northern Alberta, isolated by a 
broad belt of non-agricultural territory 
from the southern farming region, such 
seed growing is becoming a thriving 
enterprise and the high prices received 
per pound make such products more 
profitable to ship long distances than 
the relatively cheaper cereals. 


Vegetables and fruit 

Several aspects of horticultural pro- 
duction in Canada may merit atten- 
tion. Vegetables, for instance, have 
been grown at points as far north as 
the Arctic Ocean; they were planted 
by Cartier near Quebec as early as 
1541, and were practically the only 
agricultural plants grown by fur 
traders. In 1953 the total acreage 
under commercial vegetable gardening 
was 163,000 acres, of which 78°, were 
in the provinces of Ontario and Quebec. 
Fruit growing is mainly concentrated 
in a few specialised areas of intensive 
production, but some fruits are widely 
grown for local consumption or, as in 
the case of blueberries, harvested in 
the wild state. The principal orchard 
crop areas are in the Annapolis valley 
of Novia Scotia (apples), south-western 
Quebec (apples), southern Ontario and 
the interior valleys of British Columbia 
(apples, pears, peaches, plums and 
cherries). In this field much of the 
plant improvement work has been 
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directed to securing hardy varieties to 
withstand Canadian winters, consider- 
able success having been achieved with 
apples by cross-breeding with crab 
varieties from northern regions, not- 
ably from Russia. 

The total potato acreage of Canada 
in 1954 was 296,000, of which 82%, 
were in Eastern Canada. A major 
problem with this crop has been the 
disease late blight, and an intensive 
experimental farms programme of 
breeding to secure blight resistance has 
resulted in two new resistant varieties, 
Canso and Keswick, which were both 
introduced in 1950. 

A modern phase of horticultural 
work in Canada has been in fruit and 
vegetable storage and processing. This 
has included improvements in methods 
of dehydration, the working out of 
processes in juice extraction from fruits 
and vegetables, gas-storage techniques 
and improvements in cold and frozen 
storage. Frozen storage has led to a 
revaluation of many fruit varieties, 
some previously discarded having been 
found to be quite acceptable when 
frozen. 


Tobacco 

Tobacco is the most valuable of 
field crops in Canada in terms of gross 
return per acre to the grower. The 
average is $556 per acre for the five 
years 1949 to 1953. On the other hand, 
few crops are more restricted in soil 
and climatic requirements; the total 






























A field of oats stretching to the horizon in Saskatchewan, Canada 
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acreage of slightly over 100,000 acres 
is almost entirely restricted to south- 
western Ontario adjacent to Lake Frie, 
with a minor tobacco-growing revion 
near Montreal in Quebec. About 97°, 
of the Ontario tobacco acreage is under 
flue-cured or Bright Virginia tobacco 
for cigarette manufacture, much of it 
for export to the U.K. Many of the 
tobacco varieties originally grown in 
Canada were of U.S. origin, but in the 
last quarter-century, during which the 
production of this crop has become 
highly specialised, newer varieties have 
been developed by the Experimental 
Farms Service. Quality of leaf and 
resistance to disease, particularly to 
the black and brown root rots, have 
been the major plant-breeding ob- 
jectives. 


Livestock 

The livestock industry of Canada is 
based almost entirely on stock brought 
from Europe into America since its 
discovery. It has been claimed that the 
only farm animal of purely American 
origin in North America is the turkey. 
In any event, the main breeds of farm 
animals in Canada are of European 
origin and type and breeding policy 
through strict registration has been to 
maintain and improve the different 
breeds. Thus, in cattle the major 
breeds are Ayrshires, Holsteins, Jer- 
seys and Guernseys for milk, and 
Shorthorns, Herefords and Aberdeen- 
Angus for beef; Yorkshires are the 
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dorninant swine breed; sheep are 
larzely of British types; Clydesdales 
anc Percherons are common breeds of 
farm horses. 

For many years, following the emer- 
gence of farming in Eastern Canada 
from the pioneer stage, the improve- 
ment of livestock in Canada was largely 
a matter of building up individual 
herds, with show-ring standards as a 
guiding motive. Eventually production 
standards received attention, the 
Government-sponsored programme of 
Record of Performance (R.O.P.) in 
dairy cattle being a case in point. One 
of the latest developments in this field, 
made possible by techniques of artificial 
insemination, has been the initiation 
by the Government of a large-scale 
breeding - research programme with 
dairy cattle. This programme, de- 
signed to secure exact information on 
the inheritance of quality and produc- 
tivity of sires and dams, is being con- 
ducted on a major dairy breed basis, 
individual herds being combined into 
much larger herds than would be 
manageable on a single farm. Progeny 
testing of this nature is also being con- 
ducted, on the basis of carcass testing 
or rail grading, with hogs. 

For some years, since World War I, 
the trend in swine improvement was 
towards high-quality bacon production 
with Canadian Yorkshires exclusively. 
In 1947 the Experimental Farms Ser- 
vice initiated breeding work with other 
than Yorkshires to develop new bacon 
breeds, partly with a view to securing 
hybrid vigour by crossing with York- 
shires. One result of this work has been 
the creation of a new breed of Land- 
race - Chester White — Berkshire an- 
cestry, described in 1955 under the 
name of Lacombe. Indications are 
that the Lacombe, an excellent type 
of bacon hog in itself, when crossed 
with the Yorkshire, produces progeny 
superior to either parent. 

Several distinctive Canadian breeds 
of livestock have been developed, in- 
cluding the Canadian breeds of horses 
and cattle, evolved over a period of 
years in French Canada, and, more 
recently, the Canadian Corriedale and 
Romnolet breeds of sheep, specially 
adapted to western ranching con- 
ditions. 

In poultry, such breeds as the 
Barred Plymouth Rocks, White Leg- 
horns and White Wyandottes are 
prominent, turkeys are important, and 
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The rich soil and even climate of lower Ontario has long made it an ideal area for 
mixed farming. Just north of Toronto the rolling hills and fertile fields contain many 
farms such as those shown in the illustration 


geese and ducks are raised to some 
extent. 


Soil conservation 


Soil management presents many 
regional problems, mainly as regards 
the maintenance of soil fertility in 
Eastern Canada and the conservation 
of soil moisture and organic matter in 
the west. In the east rotations are 
followed which give desired propor- 
tions of various crops in the best 
sequence for minimum labour require- 
ments, control of weeds and main- 
taining soil in good condition. Soil 
moisture is the dominant factor in 
prairie cropping, the main purpose of 
the prevailing practice of summer 
fallowing being to secure an accumula- 
tion of moisture to ensure economic 
yields. Another purpose of the culti- 
vated summer fallow is to control 
weeds, which, on land devoted ex- 
clusively to cereal cropping, might 
otherwise become unmanageable. On 
drier prairie soils a sequence of alter- 
nate summer fallow and grain crop is 
common, the frequency of fallowing 
being less where moisture is more 
adequate. 

Canadian consumption of com- 
mercial fertilisers is low compared 
with many other countries; 4.4 lb. of 


total N, P,O, and K,O per acre of 
arable land in 1950-51, compared 
with 101.6 lb. in the U.K., 21.9 Ib. in 
the U.S.A. and 17.8 Ib. in Australia. 
Consumption, however, is increasing 
It went from 79,000 tons of total N, 
P.O, and K,O in 1940 to 207,300 tons 
in 1950. ‘The average annual applica- 
tion is highest in the eastern maritime 
region, with 28.7 lb. of total ingredients 
per improved acre in 1950-51, com- 
pared with 11.1 lb. in Ontario and 
Quebec, 1.4 lb. in the Prairie Provinces 
and 14.5 lb. in British Columbia. Soil 
liming is necessary in the more humid 
districts, especially for growing legume 
hay crops. 

Soil erosion is a serious problem in 
parts of Canada, but a recent estimate 
indicated that only about 0.1°%, of the 
agricultural land has suffered from 
severe erosion, 27.3°/, from moderate 
erosion and 72.6%, with little or no 
erosion. Some of the water erosion 
has resulted from bringing new land 
under cultivation and some degree of 
stabilisation may eventually be reached 
Wind erosion in the prairie region is 
likely to be a perennial problem. 


Mechanisation 


In land management, as well as in 
other farming operations, mechanisa- 
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tion has greatly increased efficiency. 
This progress is to some extent indi- 
cated by the average number of acres 
under crops per farm worker in dif- 
ferent years. For Canada as a whole 
the relevant acreages are: 22.8 acres 
in 1881, 51.5 acres in 1931 and 75.2 
acres in 1951. Progress in this respect 
in the Prairie Provinces has been quite 
marked: 17.2 acres in 1881, go.2 acres 
in 1931 and 135.1 acres in 1951. 
During recent decades considerable 
changes have taken place in types of 
farm machinery, as shown by changes 
in the numbers in use in Canada from 
1931 to 1951 respectively: tractors 
from 105,500 to 400,000; grain 
binders from 431,400 to 303,400; 
grain combines from 8,g00 to 90,500; 
and threshing machines from 105,500 
to 96,700. For 1955 it is estimated 
that on farms in Canada there are 


approximately 475,000tractors, 150,000 
one-way disks used instead of conven- 
tional ploughs, 120,000 grain combines, 
25,800 field hay balers and 8,200 
forage crop harvesters. In the Prairie 
Provinces the change from horse farm- 
ing to tractor farming has been fairly 
well completed, and in Eastern Canada 
a similar change is in progress. Electric 
power had been installed on 319,400 
farms by 1951, or on 51%, of the total 
number. From 1931 to 1951 electric 
motors on farms increased from 18,600 
to 196,700, and milking machines from 
6,400 to 74,200. 


The future 

The future progress of agriculture 
in Canada is difficult to predict, but 
considerable expansion seems inevit- 
able. Increasing population in Canada 
alone will require more food produc- 





tion and it is expected that before many 
decades the U.S.A. will becom: a 
heavy importer of Canadian foodstuffs, 
Assuming a future average annual in- 
crease of 1.25°, in the population of 
Canada, as compared with 1.65°;, for 
the period 1872 to 1951, the present 
population of 15,601,000 should be 
doubled in 56 years, or by A.D. 2007. 
Whatever the increase, and it should 
be considerable, increasing use of both 
the soil and technical resources will be 
required to maintain standards of 
nutrition. Some expansion into the 
north country is, of course, possible 
as the world’s need for a greater food 
supply increases. This expansion will 
be restricted by a severe climate and 
by limited soil resources. 





Photos: Canadian Department of Agriculture 
Canada House, Trafalgar Square, London, S.W.1 





British Firm Helps Jamaica Recovery Plan 


HE fact that Brazil produces a 

major amount of coffee is no 
menace to the smaller producers like 
Jamaica, for the world coffee market 
cannot meet demand. 

This situation, coupled with the 
high tea prices, has inspired a possible 
solution to the Jamaican economic 
crisis. The island is rich with potential 
agricultural wealth. The soil, climate, 
rainfall and altitude on the Blue Moun- 
tain range are so ideal for the growth 
of coffee that, with the agricultural 
development programme, this beverage 
may easily become the island’s panacea. 

Already, during the first five-year 
plan, great agricultural improvements 
have taken place, based very largely on 
the recommendations of the World 
Bank Mission which visited the island 
in 1951. The marketing of coffee has 
come under control of a Coffee In- 
dustry Board—made up generally of 
coffee growers themselves who have 
freedom of action and independent 
status—operating within the general 
framework of Government policy. 
There are two special characteristics of 
the cultivation of coffee in Jamaica: 

1. Itis hill farming, at present in the 
midst of a major revival; free seedlings 
are being given in the drive for more 
production. 

2. In a recent survey it was re- 
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vealed that there are 55,000 coffee 
growers in Jamaica and, taking into 
account the families of these growers, 
it could be assumed that a quarter of a 
million people in Jamaica depended to 
some extent on the coffee industry— 
a very important proportion of the 
total population of 1} million. 


Mechanisation 

The 150-year-old British agricultural 
firm of E. H. Bentall and Co. Ltd., 
Maldon, Essex, were called in to advise 
on the mechanisation of the industry. 
As a result, they have designed and 
constructed, at Clarendon Park, King- 
ston, the most modern coffee-pulping 
plant in the world. It cost £130,0o00o— 
£70,000 of which was provided by the 
Colonial Development and Welfare 
Fund, the balance by the planters 
themselves. 

This plant alone is capable of hand- 
ling the pulping, fermentation, husk- 
ing, polishing and sacking of 55 tons of 
finished coffee ready for export each 
day—and more plants are to be con- 
structed in the future. 

This development plan is considered 
by American coffee experts with great 
interest, particularly by Mr. C. A. 
Mackey, who is President of the New 
York Coffee Exchange. He regarded 
the plant as ‘ remarkable and excep- 
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tional’. The next stage is to extract 
more coffee per acre so that the price 
of coffee might go down without profit 
being lost to the producer. In fact, 
legislation has been passed and {13 
million has been allocated to enable 
measures for the improvement and 
rehabilitation of agriculture in a five- 
year plan. Certainly the coffee buyers 
of Great Britain are anxious to pur- 
chase more of Jamaican Blue Mountain 
coffee—but so is the rest of Europe and 
America. At 6s. a Ib. it is becoming a 
serious threat to tea. 

Jamaica is faced with an unem- 
ployment problem through agricultural 
neglect, but with such development 
plans and with the aid of British in- 
dustry it seems that the healthy 
economic recovery of the island can be 
expected in the near future. 


Receiving centre 

The Central Grading and Finishing 
Works constructed in Jamaica by E. H. 
Bentall and Co. Ltd. is a receiving 
centre for coffee, which has already 
been passed through the initial stages 
of preparation. In the country areas 
of Jamaica there are various pulping 
stations, two of the most modern being 
situated at places known as Trout Hall 
and Clarendon Park respectively; the 
machinery for these plants wes also 
































































su 
Ci 
stz 
in’ 


re! 


is th 
ac 
stat 
hou 
the 

infe 
met! 


that 
imp 


Dry 


the 

wash 
then 
state 
Cent 
At t 
fairly 
on a 
dryin 
partic 
of tw 
coffee 
the «¢ 
After 
the Cc 
and fe 
veyor. 
There 
all, ea 
16,006 
operat 
the dr 
C., an 
until t 
bean i 
ing Oj 
hours 


is delj 





for 
ent 


/: 
uld 
oth 
| be 

of 
the 
ible 
0d 
will 
and 


ture 


ract 
rice 
‘fit 
act, 
£13 
able 
and 
ive- 
yers 
yur- 
tain 
and 
1g a 


ural 
ent 


thy 
1 be 








Be 


su; plied by E. H. Bentall and Co. Ltd. 
CoTtee is delivered to these pulping 
stations by the growers and is tipped 
into receiving tanks. The coffee 
berries are then fed from this tank by 
means of an overflow pipe and de- 
livered to the pulpers. These machines 
remove the pulp and expose the bean 
ready for the next operation, which is 
to free the beans from the mucilage 
matter which surrounds them. This 
mucilage is a sticky substance and the 
beans when in this state are very slimy 
and difficult to handle. ‘This substance 
can be removed in two ways: either 
by fermentation or by the use of a 
machine called an‘ Aquapulpa ’, which 
is designed and manufactured by 
Bentall’s. 

It is claimed that the ‘ Aquapulpa’ 
is the better method, because it presents 
a continuous process at the pulping 
stations, so cutting out the several 
hours necessary for fermentation, and 
the flavour of the coffee is in no way 
inferior to that of the fermentation 
method. 

It is readily appreciated, of course, 
that the flavour of coffee is an all- 
important point. 


Drying 

When the beans are delivered from 
the ‘Aquapulpa’ they have been 
washed free of the mucilage and are 
then ready for drying, and it is in this 
state that they are delivered to the 
Central Grading and Finishing Works. 
At this factory the coffee is spread 
fairly thinly, z.e. about 1 or 2 in. deep, 
on a barbecue, which is a concrete 
drying ground. The barbecue in this 
particular instance covers an expanse 
of two acres. During this period the 
coffee is exposed to direct sunlight and 
the exterior moisture is evaporated. 
After approximately five or six hours 
the coffee is taken inside the factory 
and fed by means of elevators and con- 
veyors into the mechanical driers. 
There are six machines of this type in 
all, each capable of holding a charge of 
16,000 Ib. of wet coffee. When in 
operation the air temperature inside 
the drying drums is approximately 75° 
C., and this drying operation continues 
until the moisture content of the coffee 
bean is approximately 12°. The dry- 
ing operation lasts approximately 24 
hours and when completed the coffee 
is delivered to resting bins, again by 
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Sacks of coffee berries waiting to be tipped into the receiving tanks (the pit at the base 
of each elevator) 


means of conveyors and elevators, and 
allowed to rest for three or four days. 
Four bins were erected, each with a 
capacity of receiving the total output 
from all six driers for one day, that 
being approximately 25 tons. 


Polishing 

After resting, the coffee is passed to 
the finishing section of the factory, 
again by means of conveyors and eleva- 
tors, and the first operation in this 
section is to remove the parchment 
skin, which is a loose skin around the 
bean, corresponding to the husk of a 
peanut. The inner skin, or silver skin 
as it is referred to, is also removed and 
the bean is polished. This is a con- 
tinuous operation in one machine and 
the machine is known as a peeler and 
polisher, or a huller and polisher. 
There are five of these machines in all, 
the total output being approximately 
2} tons per hour. When delivered 
from these machines the bean has a 
clean and polished appearance and is 
then passed to grading machines, of 
which there are three, and from here 
to machines called catadors, which are 
in effect pneumatic separators. 

It can be seen that from the moment 
coffee is dumped into the hoppers of 
the initial elevators in the drying shop 
until it is delivered from the catadors 
it is handled completely by mechanical 
means and, with the exception of the 


driers, which are batch machines, the 
operation is completely continuous. 

The next stage through which the 
coffee passes is hand picking. This is 
done by women, who sit at long tables, 
on each of which is a wide continuous 
belt, and as the coffee moves slowly 
along this belt the pale beans are 
picked out. 

The final operation is the bulking, 
weighing and sack-sewing, and when 
the bags are delivered from the sewing 
machine they are ready to be exported 
from the island. 

The air which is used for drying the 
coffee is heated by steam, which is 
raised in three boilers, z.e. one boiler 
to two driers. Also the amount of husk 
which has to be dealt with by the five 
peelers and polishers would be ap- 
proximately one ton per hour. This is 
blown away from each machine by 
means of a fan and passed through 
ducts and booster fans to a common 
dust house, which is situated outside 
the main factory building. 

It will be appreciated that the 
modern method for processing coffee 
is highly technical and, as a result of 
this unique Jamaican plant, enquiries 
have been received for similar plants 
from four governments, a very en- 
couraging sign for British exports and 
significant of the high standard of 
British workmanship and designing 


skill. 
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LL over the world the price of fuel, 

motor vehicles and spares con- 
tinues to rise and in consequence not 
only the big firms with highly organised 
transport fleets, but the smaller far- 
mers, planters, growers and manufac- 
turers are finding their transport bill a 
more and more menacing part of their 
expenditure. It is absolutely vital, 
therefore, that trucks and _ lorries 
should be put to the greatest possible 
use and any device which really in- 
creases the number of journeys made 
per day and reduces the periods during 
which the vehicles stand idle is to be 
welcomed. 

The of the fork-lift truck 
and the growing tendency for lorry 
owners to fit their trucks with hy- 
draulically operated loading tailboards 
is a direct consequence of their realisa- 
tion that an investment in mechanical 
handling to assist loading and un- 
loading problems is really worth-while. 
The majority of these devices, however, 
are designed to assist the lorry owner 
who has the sort of heavy load to carry 
on his truck, which, in earlier days, 
would been loaded with the 
assistance of a block and tackle. In 
other words, they cater for the item 
which is not designed for manhandling. 

A popular addition to the ever- 
growing series of mechanical handling 
equipment is the Mackaness range of 
loaders, made especially for the lorry 
owner whose normal loads are specific- 
ally designed for manhandling. 

The manufacturers, basically far- 
mers on a large scale, were faced with 
this problem of ever-growing transport 
bills which led them to produce a 
device to mechanise the manhandling 
of bagged agricultural produce. The 
objective was to speed up the operation 
of the truck and economise on the 
number of men required to effect 
specific loads, and out of this the 
* Sholderhi ’ was born. 

Mackaness own some 70 trucks and 
with ‘ Sholderhi ’ loaders fitted to them 
this type of loading was soon being 
observed by interested lorry owners 
all over the country. Reactions were 
extremely favourable and in a short 
while the ‘ Sholderhi’ was being pro- 
duced on a commercial basis. 
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Transport Economies Effected 
with Mechanical Loaders 


Savings 

The savings effected with these 
loaders are really remarkable and two 
examples are given below of sack load- 
ing times with and without using the 
loaders (see Table). 

Apart from these economies, there 
is considerably less physical strain on a 
driver taking part in the loading, who 
will, therefore, be safer on the ensuing 
road journey. 


Other variations 

Having produced a sack loader, it 
was a short step to produce cradles 
fitted on to an identical mechanism for 
the loading of barrels and of units 
which must remain upright at all times. 
These two models are known respec- 
tively as the ‘Onrol’ and ‘ Verti- 
swing’. ‘This year a fourth variation 
of the same principle has been pro- 
duced, designed to facilitate the load- 
ing of bulk cargoes, such as gravel, 


thought that this loader, known as the 
* Shovelhi ’, will be welcomed by many 
of the workmen whom one sees shovel- 
ling loose material from the ground and 
throwing it high on to the lorry. 

To assist the miller, for instance, 
who has a yard and a mass of bagged 
goods to distribute from it, there is a 
range of loaders with cradles identical 
withthelorry-mounted variety, but with 
independent motors and wheels. ‘These 
can be operated electrically or by 
petrol engines and are intended to be 
wheeled from one truck to another as 
loading or unloading is completed. 

Although it was far from the manu- 
facturers’ minds in the early stages, 
industry is taking a great liking to the 
general principle behind these loaders. 
It has been found ideally suited to the 
solving of that difficult problem—the 
lift of 2 or 3 ft. which does not warrant 
the installation of expensive equip- 
ment, but is a great inducer of pro- 
duction delay and manpower fatigue. 
Further information can be obtained 
from the overseas sales concessionaires, 
the British Overseas Engineering and 
Construction Corporation Ltd., 30 





sand, stones, sugar-beet etc. It is Queen Anne’s Gate, London, S.W.1. 
Without loader With loader | 
| Men Time Men | Time | 
(1) 60 * 2j-cwt. (125-kg.) sacks lifted 
from field to lorry .. oe 4 5° min. z 15 mun. 
(2) 120 1-cwt. (50-kg.) sacks lifted 
from field to lorry 3 | 40min. 2 ' 24 min. 


















The Mackaness ‘ Vertiswing ’ keeps the load upright and can therefore handle spillable 
containers 
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Ceyton Exhibition 


The Royal Agricultural and Food 
Exhibition will be held in Colombo in 
1956 under the patronage of Her 
Majesty the Queen. It will open on 
12 January and continue for about a 
fortnight. It is anticipated that about 
1,500,000 visitors will attend the 
Exhibition. 

All foreign governments with repre- 
sentation in Ceylon have been invited 
to participate. 

The Exhibition will attempt to de- 
monstrate the advances achieved in 
Ceylon during the last decade; the 
emphasis will be placed on agriculture 
and related fields. Ceylon’s progress 
towards self-sufficiency in food during 
the period following the grant of in- 
dependence will receive particular 
prominence. 





Strangers in the Tea Cup 

We have been informed recently 
that figures quoted in the editorial of 
the October issue under the above 
heading were misleading. Mr. J. W. 
McKay (who was the author of the 
original article in Yea Trade and 
Industry) has pointed out that the costs 
of planting had gone up from the 
former scale of £30 to £50 to £400 and 
{£500 per acre. 





Yugoslav Agriculture 1954 
Continued from page 472 


but which would have a great influence 
on the success of his farm, seem to be 
developing and their number is ever 
increasing. 

It seems that Yugoslavia has indeed 
found answers to some of the riddles 
which, day and night, haunt leaders of 
the agricultural policy in the U.S.S.R. 
and its satellites. It is a great pity that 
these worried men are compelled to 
deal with these matters according to 
preconceived ideological standards and 
not according to common sense. But 
since we are living in an age of wonders 
and experience shows that sudden 
changes of policy are not quite un- 
known in the realms of Communism 
we might find one day the Yugoslav 
pattern, or some part of it, accepted by 
other Communist nations. 





Photos: Yugoslav Embassy, London 
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This is the title of the new Shell 
prize-winning film; it gained awards 
at the Venice Film Festival and also at 
Arnhem. 

The synopsis provided by the Shell 
Petroleum Co. Ltd. at the U.K. 
premiere of the film provides a graphic 
and accurate account: 

* Insects are the peoples of this rival 
world. They appeared on the earth 
millions of years before man existed; 
they outnumber him by 50 millions to 
one. In startling close-ups of insects 
moving, feeding, working, the film 
introduces us to this world of infinite 
variety, of fantastic shapes and sur- 
prising colours. 

‘ But it is a hostile world. Many 
insects are the enemies of man, de- 
stroyers of his health and rivals for his 
food. ‘The film shows the disease 
carriers, mosquito, tsetse and the like, 
the grim results of their activities, 
malaria and sleeping sickness, elephan- 
tiasis and blindness, and some of the 
control methods used to fight them. 

‘Man, the clearer of forests, the 
herder of beasts, the spreader of cul- 
tivation, creates conditions where, in 
numbers that challenge credulity, insect 
pests can multiply. The film follows 
their world-wide attack on his food, 
from the fruit orchards of Europe to 
the maize plots of Africa, from the 
wheatlands of the West to the tea 
gardens of the East. ‘The immensity 
and fierce persistence of just one sector 
of this attack is seen in the locust in- 
vasions of the Sudan and East Africa, 
where man’s counter-attack is filmed, 
including a dramatic sequence taken 
from the planes of the aerial spraying of 
flying swarms. 

* Man can fight back, the film points 
out, only by marshalling his resources 
on a tremendous scale, encouraging 
scientists to improve and increase in- 
secticides and other control methods 
and applying them unremittingly. He 
will meet success only if co-operation 
and planning are expanded and im- 
proved to fight this war on an inter- 
national scale. 

‘ To half the men who die, death is 
brought by insects; of all the food we 
grow, one-third is taken by insects. 
It is a toll which mankind cannot 
afford. Only by organised control can 
we master this rival world ’. 


‘The Rival World’ 
















































































In order to cover the subject fully, 
the film unit spent two and a half 
months in East Africa, the Sudan and 
Egypt and used material taken on 
location in other tropical countries. 

Much of the shooting was done in 
the studio, working in extreme close- 
up on insect specimens borrowed or 
bought from a wide variety of sources. 
There were many technical difficulties 
to be overcome, but the Film Unit 
triumphed and the results of their 
labours are to be seen in this first-class 
documentary film. 


Film catalogue 

Shell have recently published a cata- 
logue entitled ‘ Shell Films 1955’. It 
is intended primarily for organisers of 
film shows for cultural and educational 
groups and for those seeking visual 
aids for talks, lectures or symposia. 
In the introduction to the catalogue Sir 
Stephen Tallents says: ‘The cata- 
logue itself; with its admirable sum- 
maries of the scope and quality of each 
film and its indication of the audience 
to which each is designed or may be 
expected to appeal, is its own best 
spokesman ’. 

There are 22 films designed and 
made especially for the agriculturist 
and the horticulturist and the subjects 
range from soil erosion to plant pests 
and diseases. 

Much time and thought go into the 
making of Shell films, and it is desired, 
therefore, that optimum use should be 
made of them. ‘They are available on 
loan, free of charge, to educational 
establishments, museums, public lib- 
raries, film societies, scientific and 
technical societies and to other respon- 
sible organisations and clubs. ‘They 
may also be borrowed by individual 
firms. ‘They may not, however, be 
shown to audiences who pay for 
admission. 

The distributing agencies to whom 
application should be made are: 

In England and Wales: ‘The Pet- 
roleum Films Bureau, 29 New Bond 
Street, London, W.1. 


In Scotland: The Scottish Films 
Office, 16-17 Woodside ‘Terrace, 
Charing Cross, Glasgow, C.3. 

Outside the U.K.: The Shell com- 
pany in the country concerned. 
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£10 Million for 
British Farming 


At a Press Conference held in 
London recently the Minister of 
Agriculture, Fisheries and Food (the 
Rt. Hon. D. Heathcoat Amory) said 
that as a result of myxomatosis the 
increased crop yields had benefited 
the farmers of Britain and Wales by 
about {10-15 million per year. This 
is the result of a general increase in 
yield not far short of 2 cwt. per acre, 
which can be attributed to freedom 
from rabbit damage. 

The Minister went on to say that 
many farmers this year realise for the 
first time the full extent of the enor- 
mous damage done by rabbits in the 
past, mainly because they have seen 
on their own land the striking benefits 
of being without them. But, he added, 
rabbits are now reappearing in dis- 
tricts which farmers believed to have 
been cleared of the pest. These were 
rabbits that had escaped or survived 
myxomatosis, or their progeny, which 
will surely build up in numbers again 
unless occupiers of land combine to 
destroy them whenever and wherever 
they appear. 

He then quoted from the second 
report of the Myxomatosis Advisory 
Committee [1955, 1s. (London: 
H.M.S.O.)]: 

* The winter of 1955-56 may well be 
critical, for it is then likely that the 
number of wild rabbits in this country 
will be at its lowest for over a century. 
It will then be necessary to intensify 
the drive against the survivors, taking 
full advantage of the experience that is 
being gained this winter. Otherwise 
the rabbit population might well build 
up progressively in numbers again 
year by year with all the disadvantages 
of an endemic disease but without any 
compensating economic advantage ’. 

The Minister added that rabbit 
clearance areas are being designated 
throughout the country under the 
Pests Act, 1954. This is being done to 
encourage occupiers to keep their land 
free. Every occupier of land within a 
rabbit clearance area is made respon- 
sible for destroying rabbits on his land 
or, where that is not reasonably prac- 
ticable, of preventing them from 
causing damage. 

He concluded: ‘ If farmers succeed 
in keeping and maintaining the rabbit 
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population at, or below, the present 
level, in a few years’ time the absence 
of rabbits will become an important 
factor which farmers will take into 
account in planning their economy and 
husbandry, and it is only then that we 
shall fully realise the extent to which 
we have been suffering from the de- 
predation of these pests ’. 





The Powling 
Process 


Since the Nottingham Royal Show 
E. H. Bentall and Co. Ltd. have 
received hundreds of enquiries con- 
cerning the Powling process. ‘These 
have been received daily from every 
corner of the earth, and scientists, 
agriculturists and industrialists fre- 
quently visit the Heybridge works to 
examine the process. 

Recently a delegation of Swiss agri- 
culturists, with Mr. G. N. Graham 
and Mr. E. J. Martin of Temple- 
wood Engineering Co., watched the 
machine in operation and later joined 
in a round table discussion led by 
Bentall’s managing director, Mr. D. P. 
Ransome. 

Mr. Ransome said that he was 
pleased to have with the delegation a 
leading firm of grass driers and, al- 
though to a small extent the Powling 
process was competing with dried 
grass, the main point was that ‘ Pro- 
tess’, produced by the Powling process, 
is abundantly rich in protein and carbo- 
hydrates and maintains its potency 
over an apparently infinite period. 

Bentall’s also claim to have proved 
beyond a shadow of a doubt that 
‘ Protess ’ is of great benefit to cattle, 
pigs and poultry, resulting in in- 
creased yields and improved stock. In 
passing, Mr. Ransome mentioned that 
it was considerably cheaper to produce 
‘Protess’ than fish-meal and oil-cake. 





Agriculture in Chile 


We have received information from 
the British Board of ‘Trade concerning 
agricultural conditions in Chile. A 
serious drought has affected many 
parts of the country and losses in the 
provinces of Atacama, Coquimbo and 





the northern sectors of Aconcagua «re 
estimated at around Ch.$500 millicn. 
In the greater part of these zones the 
rainfall has been only some 28%, of 
normal. Railway freights were reduced 
by 40°(, to enable livestock to be trans- 
ported to adequate pasture grounds. 

The Lake Ranco area has suffered 
severely from an eruption of the Carran 
volcano. A considerable extension of 
cultivated and pasture land is covered 
with a layer of volcanic ash and crops 
and livestock have been lost. Even in 
some more distant areas cattle were 
reported to be dying as the result of 
eating fodder which had been con- 
taminated by ash. The sum of Ch. $25 
million has been voted by the Govern- 
ment as a relief fund for the devastated 
area. 

Severe frosts also affected crops in 
many districts. Although crops (other 
than ‘ dry farming ’) in the central and 
southern zones have suffered least so 
far, the snow in the Andes is reported 
to be some 35% less than normal; 
this will cause an appreciable diminu- 
tion of the water supplied for irrigation 
during the coming summer months. 

Sacks.—The cost of sacks has risen 
considerably and farmers are complain- 
ing that the locally made article is much 
more expensive than the imported one. 
They claim that the protection afforded 
to the local industry is unjustified and 
is only contributing towards the in- 
crease of production costs in the mill- 
ing industry. Importers must pur- 
chase one locally made sack for each 
one brought in from abroad. 

Rabbits. — Myxomatosis is being 
tried to reduce the rabbit plague in 
the Malleco province, which is esti- 
mated to cost the district about 
Ch.$400 million yearly. This method 
was tried successfully in Magallanes. 

Chiloé.—The Ministry of Agricul- 
ture is reported to be giving preferential 
consideration to a development plan 
for the province of Chiloé, which has 
suffered in the past because of excessive 
cultivation of potatoes and inadequate 
transport facilities. The breeding of 
livestock and the cultivation of sugar- 
beet will be encouraged. Two milk- 
processing plants will be erected at 
strategic points and loans will be 
granted for the development of dairy 
production. A_ beet-sugar plant is 
shortly to be erected at Llanquihue, 
and possibly also another for making 
beet honey on Chiloé Island. 
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Diseases of Fruit and Hops 


By H. Wormald, pD.sc., A.R.C.S., D.I.C. 
Foreword by G. H. Pethybridge, 0.B.k., 
PH.D., B.SC., F.L.S. Pp. 325, illustrated. 
Third edition entirely revised. London: 
Crosby Lockwood and Son. 1955. 25s. 


Probably one of the research wor- 
ker’s greatest problems is imparting 
his knowledge to the man in the street 
or the man on the farm. Books on the 
subject of crop diseases, even though 
they may be written specially for the 
guidance of farmers and growers, are 
often couched in language so highly 
technical that the readers at whom the 
subject matter is specially aimed are 
unable to obtain full benefit from the 
contents. 

The third revised edition of ‘ Dis- 
eases of Fruit and Hops’ does not by 
any means err in this regard. The 
author not only knows his subject, on 
which he is a recognised authority, but 
has the ability to ‘ put across’ his 
knowledge for the guidance of com- 
mercial growers, for whom the book 
was specially written. In this volume 
Dr. Wormald has brought up to date 
the valuable information in his book 
which was published in 1939 and long 
regarded as a standard work on the 
subject. There is a great deal of new 
information on the recognition and 
suppression of disease, particularly 
with regard to virus diseases of hardy 
fruits. There are two chapters devoted 
to the diseases of the apple, and a 
chapter on the diseases of each of the 
other more important crops or groups 
of crops, including the popular names 
of the diseases with clear descriptions 
of their symptoms, the scientific names 
of the causal organisms and control 
measures recommended. The diseases 
of each crop are most suitably grouped 
according to the various organs of the 
plant on which the symptoms appear. 
This grouping should be of great assist- 
ance to growers in identifying diseases 
in the field. Then follows a clear and 
comprehensive account of important 
fruit diseases not yet recorded in 
Britain. 

The chapters on the diseases of 
specific fruit crops and hops are pre- 
ceded by a discussion of the factors 
conducive to health or disease in 
plants, a chapter on fungicides and 
their application, and one on diseases 
affecting a number of plants. 


World Crops, December 1955 




























































































NEW PUBLICATIONS 


In his otherwise comprehensive sur- 
vey and description of fungicides, the 
author, however, omits mention of 
cuprous oxides, which are widely used 
against diseases of hops and now used 
on pears, cherries and raspberries in 
Great Britain. 

The book is amply illustrated with 
excellent plates and line drawings, 
there are numerous references to 
literature dealing with the diseases as 
occurring in the British Isles, and full 
indexes of popular and scientific names. 

The book should be indispensable 
to fruit growers and should also be of 
great value to horticultural students 
and advisory officers. 

E. F. S. SHEPHERD 


Grain Crops 
A review of production, trade and con- 
sumption relating to wheat, wheat flour, 
maize, barley, oats, rye and rice. Pp. iv + 
150. London: H.M.S.O. 5s. net. 


This review, compiled in the In- 
telligence Branch of the Common- 
wealth Economic Committee, is one of 
a series issued annually by the Com- 
mittee with the aim of presenting in 
convenient form up-to-date summaries 
of production, international trade and 
consumption for a group of allied com- 
modities, with special reference to the 
part played by Commonwealth coun- 
tries. 


FAO Publications 


Yearbook of Food and _ Agricultural 
Statistics, 1954, Vol. XIII, Part 1, Pro- 
duction. Pp. xi + 411. Rome: FAO. 
17s. 6d. 


Any volume of statistics presented 
in three different languages (in this 
case French and Spanish as well as 
English) is necessarily a complicated 
document. In publishing their latest 
yearbook of world agricultural and food 
statistics the Food and Agricultue 
Organisation have by no means solved 
all the presentation problems—indeed, 
these problems would now appear to 
be insurmountable. 

Nevertheless, this 1954 volume 
(actually the latest figures contained in 
it are for 1953) is the best yet—and, 
moreover, besides revising many of the 
figures contained in previous volumes, 
it includes many new features and 
improvements. 


The format of the first section, con- 
cerned with land utilisation and the 
area irrigated, is virtually unchanged— 
though much of the data relating to 
forested land, for instance, has been 
considerably revised in the light of 
the world forest inventory performed 
by FAO in 1953. The tables on agri- 
cultural population in individual coun- 
tries and regions have been omitted 
from the second section. Whereas in 
the third and largest section, that con- 
cerning the production of crops, a new 
table on palm kernels and palm oil has 
been added to the usual ones on oil- 
seeds. Also for the first time data 
relating to world production of pears 
and onions is now included. 

It is in the section, however, con- 
cerned with livestock numbers and 
products that perhaps the most im- 
portant changes have been made. For 
example, a breakdown of egg produc- 
tion country by country, as well as 
region by region, is given fer the first 
time, and a similar new table, as yet 
incomplete, is also included for hides 
and skins production. In addition, the 
offal, poultry meat and slaughtering 
tables are much improved. 

Further alterations have been made 
to the manner of presentation in the 
food supply section; pictorial charts 
are now being preferred to tables; and 
other new features include tabulation 
of the quantities of grain and starchy 
roots fed to animals, as well as charts 
comparing present-day and pre-war 
daily consumption of animal protein, 
including a breakdown among the prin- 
cipal food groups for individual coun- 
tries, and similar charts for the per- 
head distribution of cereals for various 
purposes. The data on pesticides, 
dropped after 1952, have been once 
more incorporated, considerably re- 
vised. And nearly all the price series 
in the prices section have been re- 
examined and revised and new ones 
added. Moreover, it now embraces 
onions, tomatoes, apples, pears, wine, 
fluid milk, eggs and fertilisers. 

Above all, FAO are to be congratu- 
lated once again on completing their 
mammoth statistical task. ‘he result 
is a clearly printed volume—for which 
we have the Italian printers to thank. 
But it is a volume that continues to 
grow and grow: last year 334 pages, 
this year 411. 


PETER BATTY 
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General Fisheries Council for the 
Mediterranean, Proceedings and Tech- 
mical Papers, No. 3, 1955 


The General Fisheries Council for 
the Mediterranean was founded on the 
initiative of the United Nations Food 
and Agriculture Organisation in 1952 
to care for fisheries development and 
technology in the Mediterranean area. 

Another body, the Commission In- 
ternational pour |’Exploration Scien- 
tifique de la Mer Méditerranée, 
founded by the Prince of Monaco after 
the first world war and revived after 
the second, deals more specifically 
with biological- and oceanographical 
aspects of the Mediterranean fisheries. 

In these circumstances it is not sur- 
prising that, in a volume dealing with 
the third annual meeting of the General 
Fisheries Council for the Mediter- 
ranean held at Monaco in October 
1954, there is not some overlap and, in 
fact, a number of the 54 technical 
papers contained therein were of a 
more purely marine biological than 
technical nature. 

Of this class are 14 contributions 
dealing with the growth, maturity, 
distribution, feeding and chemical 
composition of the sardine, Clupea 
pilchardus. ‘Taken together, these 
papers add substantially to the sum of 
our knowledge of the Mediterranean 
sardine and separate it from the 
Atlantic sardine by its earlier maturity. 

There are, in addition, papers deal- 
ing with mackerel, tunny and inverte- 
brates, making up a total dealing with 
fishery biology of over a third of the 
contributions. 

For the remainder, six have to do 
with transport and preservation, three 
with pollution, eight with fisheries 
administration and development, one 
with bait and 13 with fish culture in 
ponds, lagoons and bays. 

The account of the French coastal 
fisheries between Marseilles and the 
Spanish frontier, given by the Direc- 
tion des Péches Maritimes (Document 
No. 4), is a particularly illuminating 
example of how information on an 
inshore fishery may be usefully pre- 
sented. A quantity (4,000 tons) of 
fish, mainly pelagic, is landed in this 
coastal area, and the numbers of men, 
boats, owners, types of gear and 
methods of sharing the catch are de- 
scribed in detail. 
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The most important technological 
papers are, however, those dealing 
with culture in ponds, lagoons and 
bays. M. Bulgan, in Document No. 
36, develops a theory of the increase of 
yield of commercial species by a 
gradual extermination of those which 
are useless. While there will be some 
debate as to which are really useless, 
these interesting views will deserve 
further consideration. 

The culture of carp in rice fields 
is followed in several papers. R. 
Piacco points out (Document No. 22) 
that in Italy 10°, of the 181,000 ha. 
of rice fields produce about 100 kgm. 
of carp per ha. between April and 
September. Carp culture in Italian 
paddy fields also tends to keep down 
animals injurious to rice culture (G. 
Moretti, Document No. 16). On the 


other hand, V. Tonelli (Documen: 
No. 12) points out that the newer 
methods of rice culture do not fit in 
with the culture of carp as well as the 
old traditional methods. 

In Palestine, carp raised in a per- 
manent barrage with some nutrients 
added yield, according to A. Yashouv 
(Document No. 17), 400 kgm. per ha. 

I suppose that in an international 
body such as the General Fisheries 
Council for the Mediterranean there 
must be pressure on grounds of 
national prestige to secure publication 
of all documents offered. It would be 
well, however, if some editorial pruning 
could be permitted. In the present 
volume, for example, there are one or 
two papers of too slender a calibre to 
deserve presenting. 

R. S. WIMPENNY 





REPORTS 


C.S.LR.O., Australia, Soils Pub- 
lication No. 4. Soils of the Mac- 
quarie Region, New South Wales 

A study of the soils of the Macquarie 
region of central New South Wales, 
an area of about 24,000 sq. miles, 
reveals a variety which is not un- 
expected in view of the range of 
climatic, geological and topographic 
conditions. However, the morphology 
and distribution of the soils indicate 
that, with few exceptions, their genesis 
has been dominated by conditions re- 
sulting from the changing climatic 
conditions during recent geological 
time and, in particular, by the effect of 
the arid period of about 4,000-6,000 
years ago. 

The genesis of all the groups is dis- 
cussed in relation to the morphology, 
distribution and environmental factors 
operating during the time in which 
soil formation has been possible. 


Empire Cotton Growing Corpora- 
tion, Annual Report, 1955 

Cotton production in the Dominions, 
Colonies and the Sudan for the season 
1953-54 totalled well over 1,200,000 
bales of 400 Ib. and established a new 
record, being considerably in advance 
of the previous highest figure of 
1,050,000 bales reached in 1950-51. 
The million-bale mark, which was 
reached for the first time in that year, 
has now been passed in three of the 
last four seasons. 


Individual records were achieved in 
1953-54 by two of the old-established 
cotton-growing territories, Tanganyika 
and Nigeria, and it is significant that 
in both these territories there have 
been in recent years special and co- 
ordinated efforts to increase production. 


A Review of Productivity in 
Farming, The British Productivity 
Council. 1s. gd. 

The necessity for a reduction in 
farming costs is the key of this review 
of productivity in farming. The 
Council says that agriculture is well 
in front of the industries in its rise in 
output since 1939. Farming output 
has risen by 50°, and the one-time 
target of 60%, is almost certainly 
within reach. The review draws atten- 
tion to the need in farm management 
for a sound accountancy system to 
assess the profitability of each person, 
crop, field, animal and machine. The 
B.P.C. asserts that it is doubtful 
whether any industry has undergone 
such rapid development in the use of 
mechanical equipment as British farm- 
ing. It has been estimated that it now 
takes two weeks to plough over an 
arable area of 1.3 million acres. With 
pre-war equipment this would have 
taken six weeks. 

Grain Bulletin, Commonwealth 
Economic Committee 

The first number of a new ‘ Grain 
Bulletin’ to be issued monthly by the 
Commonwealth Economic Committee 
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notes the recovery in exports of wheat 
from the main producing countries 
during the first five months of 1955 
and states that United Kingdom im- 
ports in January-April were higher 
than in any other post-war year. 
Reviewing the prospects of the 1955 
wheat crop in the Northern Hemi- 
sphere, it reports a prospective decline 
in the U.S. harvest from 26 million 
tons to little more than 22} million 
tons and a further reduction in Canada. 
On the other hand, the crop in India 
is estimated to be appreciably greater 
than last year and good harvests are 
indicated in Turkey and Southern 
Europe. 

The Bulletin also gives information 
on other grains. 


Tobacco Research Board of Rho- 
desia and Nyasaland, Bulletin 4: 
Frog Eye and Barn Spot 

Frog eye is the name given to 
brownish, generally white - centred 
lesions on tobacco leaves in the field. 
The extension of these and the addi- 
tional brown spots which appear in the 
barn during curing are referred to as 
barn spots. ‘The causal agent of the 
disease in both forms is the fungus 
Cercospora nicotianae Ell. and Ev. 

Frog eye is the most common 
disease of tobacco at present and is 
widespread in the tobacco-growing 
areas of Rhodesia. Although the 
disease is not lethal, the presence of 
numerous spots, which develop on 
tobacco both on the lands and in the 
curing barns, depreciates leaf quality. 


Heavily spotted leaf may reduce 
financial returns by more than one- 
half. 


Economically, the more important 
phase is the extension and develop- 
ment of new lesions in the barn, 2.e. 
barn spot. This bulletin reports on 
work undertaken to fight this disease. 


The Assessment and Recordings 
of the Utilised Output of Grass- 
land: a Report by a Sub-Com- 
mittee of The British Grassland 
Society. 2s. 

This “is the report of the sub- 
committee appointed by the Executive 
Committee of the British Grassland 
Society, who were asked to examine 
the feasibility of measuring the physical 
scale of production obtained from 
grassland in circumstances of com- 
mercial farming. 
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American Tomato Yearbook, 
1955 

Of special significance in the year- 
book is the up-to-date list of references 
to tomato culture, tomato diseases, 
pests and their control. There is also 
information covering many phases of 
the tomato industry. 


West African Institute for Oil 
Palm Research, Annual Report, 
1953-54 

This report covers a great deal of 
the work undertaken by the Institute 
during 1953-54. Notes are included on 
plantations management, and in ‘ Part 
II, Research’ reports have been col- 
lated by the agronomy, chemistry, 
engineering, plant breeding, plant 
pathology, plant physiology, plant 
production, and statistics divisions. 


Mauritius Sugar Industry Re- 
search Institute, Annual Report, 
1954 

The last publication of the former 
Sugarcane Research Station was the 
Annual Report for 1952, in which the 
officer in charge, Mr. N. Craig, 0.B.E., 
briefly reviewed the work accomplished 
during the last 23 years and referred to 
changes about to take place in the 
administration of sugar research in the 
colony. 

Some of the problems of cane pro- 
duction facing the Mauritius sugar in- 
dustry, together with the work of the 
various branches of the Institute, are 
summarised in the newreport. Special 
aspects of some of the investigations 
carried out by the Institute are re- 
ported in greater detail by individual 
members of the staff. Essential in- 
formation concerning the sugar in- 
dustry of Mauritius is given in statis- 
tical tables published as an appendix 
to this report. 


Review of International Com- 
modity Problems, 1954. United 
Nations, New York. 3s. 

This report sets out the action taken 
in regard to study groups and com- 
modity conferences and analyses the 
salient developments in respect of the 
commodities concerned; the report 
then discusses certain questions which 
have been referred to it in relation to 
coffee and olive oil; and concludes 
with some general observations on the 
practical value of study groups in 


















































regard to individual commodities, and 
the need for continued co-ordination 
of work in this field. 





du Pont Weedkiller 


Fisons Pest Control, a member of 
the Fisons Group, has been appointed 
sole distributor of the du Pont range of 
agricultural chemicals in the U.K., 
Eire and British possessions in Africa. 
These chemicals will be offered through 
usual sales channels under du Pont 
trade names and British patents. 

The first chemical for farmers’ use 
to be marketed under this agreement is 
*“Karmex W’. Du Pont first intro- 
duced ‘ Karmex W’”’ in 1952 and mar- 
keted it on a large scale in the U.S.A. 
in 1954. It is a very persistent, non- 
selective herbicide, which will kill all 
vegetation and sterilise the soil for up 
to two years. 

Previous poducts had _ the 
advantage of \veing either very pois- 
onous or very inflammable. ‘ Karmex 
W ”’ is neither and is, in addition, non- 
volatile and non-corrosive. 


dis- 





U.K. Agricuitural and Food 
Representatives in U.S.A. 


Mr. Owen G. Williams,  B.sc. 
(aGric.), Provincial Grassland Officer 
for the East Midland Province of the 
National Agricultural Advisory Ser- 
vice, has been appointed to the new 
post of Assistant Agricultural and 
Food Attaché in Washington. He 
arrived in the U.S.A. on 4 October. 

The post of Agricultural Adviser 
(Technical) has been discontinued, but 
its main functions will be incorporated 
in the new Assistant Attaché post. Mr. 
N. F. McCann, the former Agricultural 
Adviser (Technical) has already arrived 
in England to take up his new appoint- 
ment as ‘Deputy Director of the 
National Agricultural Advisory Ser- 
vice in the Yorkshire and Lancashire 
Province. 


CORRIGENDUM 


In the article entitled ‘Hungarian 
Communist Party’s New Agricultural 
Programme’ the seventh line, third 
paragraph, third column, page 455 
should read ‘maize has to be ex- 
tended...’ 
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Universal Headland 
Plough 


A new universal headland plough, 
which can also be used as a single- 
furrow semi-digger plough, was intro- 
duced to the market recently by 
Thurtles, of Ormesby, near Great 
Yarmouth, Norfolk, England. A re- 
tractable leg is fitted to enable the 
plough to stand when not in use. The 
depth of work is 1o in. and width of 
furrow 12 in. 

For headland ploughing a shear pin 
is incorporated. Should the plough 
strike a very heavy root or other ob- 
struction the pin shears and the whole 
plough body pivots upwards and back- 
wards on a bolt, which passes through 
the beam and frame. 

When the obstacle has been cleared 
a fresh pin is inserted and ploughing 
continued. This mechanism prevents 
any damage to the plough and frame. 
The plough can be used with all trac- 
tors with normal three-point linkage 
and can be mounted by one person in 
a matter of minutes. A special device 
is incorporated in the lower two linkage 
points to counteract the extra force 
which is applied at one side, 7.e. the 
side on which the plough body is 
fitted. 


MACHINERY AND EQUIPMENT 


Straw Chopper 

The ‘ Wilder-Rainthorpe ’ chopper 
(John Wilder Ltd., Wallingford, Eng- 
land), which was awarded the Burke 
Trophy for the best new implement at 
the 1955 Royal Show at Nottingham, 
was originally designed to meet the 
straw problem on the large British 
arable farm. Many such farms have 
little or no stock. The straw left behind 
the combines on these farms is not 
wanted and the market value of string- 
tied baled straw has not justified the 
expense of using the pick-up baler just 
to clear the field for ploughing. More 
and more British farmers are coming 
to the conclusion that burning the 
straw is wasteful and that the correct 
procedure is to plough it back into the 
soil. Mr. Rainthorpe, who farms a 
large acreage in Lincolnshire and who 
invented this machine, has_ been 
ploughing back his straw for some 
years and has satisfied himself that 
this has been of real benefit to his land. 

The machine picks up the swath of 
straw left behind the combine, chops 
it up and spreads it back on the ground 
over the original width of cut of the 
combine. It consists of a high-speed 
rotor, driven by the p.t.-o. of the 
tractor, which is mounted on a frame 
carried by two wheels. These wheels 





The new universal headland plough introduced by Thurtles of Ormsby. 
which shears when the plough strikes an obstruction, is incorporated for headland ploughing 
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A shear pin, 








can be adjusted so as to alter the heigh 
of the rotor from the ground. Two 
rows of straight knife-shaped tines arc 
mounted on two bars held opposite to 
one another on the rotor shaft, these 
bars being parallel to that shaft. The 
knives pick up the swath from the 
ground and carry it through fixed 
knives on the chassis, which impede 
the crop and cause chopping. They 
then throw the chopped crop against 
deflectors, which spread it evenly over 
the ground. The rotor knives are free 
to pivot on the two rotor bars and are 
held outwards by centrifugal force. If 
they hit a stone or obstruction, they 
are free to swing back; this prevents 
the machine being damaged. 


Use in tropics 

There has already been a lot of 
interest in the machine from tropical 
farmers for disposal of sugar-cane 
trash and maize trash. A machine is 
being sent to South Africa for test by 
the South African Sugar Association. 
The N.I.A.E. test report shows that 
the machine is robust and capable of 
absorbing 25 h.p. from the tractor. 
When fitted with cranked rotating 
tines instead of the straight tines it will 
mow standing crops, such as brussels 
sprouts stalks, kale stalks and bracken. 
Growing timber 1} in. in diameter 
has been successfully chopped when 
working the machine on rough road- 
side verges. 

The machine has a high rate of work 
in spite of the 4-ft. 6-in. width of cut, 
as the forward speed is usually 5 or 6 
m.p.h. It should have a future in 
trash or mulch farming, as it leaves a 
surface mulch which is chopped fine 
enough to be ploughed in. It is suitable 
for medium-horse-power tractors, such 
as the Fordson Major diesel or Nuf- 
field tractors. 


Combine Drill 


A new combine drill with optional 
grass-seed attachment, the ‘ No. 728 
Super Seeder’, has been arfhounced 
by Massey-Harris-Ferguson (Sales) 
Ltd., of Coventry, England, available 
as 13- and 15-row models. 

Many new features have been in- 
corporated which include 5-in.-tyred 
48-in.-dia. wheels, which carry the 
large-capacity hoppers. On the 13- 
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row the grain capacity is now 7.6 cu. 
f:.; fertiliser, 6.2 cu. ft.; and the 
15-row, 8.75 cu. ft. and 7.2 cu. ft. 
respectively. The hopper can be com- 
pletely emptied through the runs. 

Both land wheels drive the double, 
internal force-feed seed, and _star- 
wheel fertiliser mechanisms through 
oil bath gears, the flow into rubber 
conductors being visible from the 
tractor seat. 

There are 16 seed rates and 100 
settings for the fertiliser feed, which 
give the user full scope for his needs 
from large beans to the smallest seeds. 

The adjustable brush and aperture 
grass-seed box may be fitted to the 
front or rear of the combine hopper for 
drilling or broadcasting. 

The standard coulters are disk type, 
with a new adjustable boot giving a 
seed spread of 2-2} in. or more. 
Greatly improved sowing, under a 
wide range of conditions, has been 
brought about by the use of an im- 
proved pressure bar, new drag bars, 
and staggered coulters for trash clear- 
ance. A screw depth control is pro- 
vided and the new power lift gives 
greater clearance for transport. 

Suffolk or hoe coulters are available 
and a new fertiliser placement attach- 
ment for sowing above, below or on 
either side of the seed will be welcomed 
by many users. 

For really small-quantity sowing of 
granulated fertiliser special star wheels 
are available. 

Optional attachments, such as oats 
agitator, small seed restrictors, vertical 
lift markers and an acreage meter, are 
available. 


Mid-Mounted Power Hoe 


The *‘ Rowhoe’ is designed by the 
Catchpole Engineering Co. Ltd., Bury 
St. Edmunds, Suffolk, for hoeing all 
root crops drilled on four, five or six 
rows and can hoe row widths from 
12 in. upwards. It is suitable for sugar- 
beet, carrots, celery, lettuces, turnips, 
cauliflower, strawberries, potatoes in 
early growth and’ many other crops. 

The hoe rotors can be easily set for 
any row width by sliding them along 
the shaft and the machine can hoe, for 
instance, 10 rows of carrots at 12 in. 
or a total width of rows amounting to 
10 ft. The blades are designed to give 
a gentle action without cutting and the 
soil is moved back, thus retaining the 
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The new Massey-Harris-Ferguson combine drill of modern design. 


moisture and acting as a mulch and 
leaving the weeds on the top. There is 
no danger of covering young plants and 
the machine will give total destruction 
of weeds of all sizes, leaving a fine tilth. 

The ‘ Rowhoe’ will be available 
next spring for three tractors: Ford- 
son, International and Nuffield. 

The ‘ Rowhoe’ can be easily fitted 
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can be easily fitted to Fordson Major, International and Nuffield 
The blades act gently, without cutting, turning the soil back to act as a 
















































Notable feature 


of this machine are the greatly increased hopper capacity and a new range of optiona- 
extras 


and, in spite of the fact that it is mid- 
mounted, the designers have been care- 
ful to minimise the number of parts so 
that the general aversion to mounting 
complicated implements will be over- 
come by the very simple construction 
of this machine. It is driven from the 
p.t.-o. and depth adjustment of the 
blades is readily accessible. 
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mulch, thus retaining the soil moisture 
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The new Danarm electric chain saw is designed to withstand great overloading and 
will not stall 


One-Man Electric Saw 


A new model of the Danarm ‘Junior’ 
electric one-man chain saw is an- 
nounced by the manufacturers, J. 
Clubley Armstrong Danarm Ltd., Ab- 
ford House, Wilton Road, Westminster, 
London, S.W.1. Completely restyled, 
it combines good looks with greater 
power and generally improved per- 
formance in felling, lopping and cross- 
cutting. Better balanced than its pre- 
decessor, it will take up to a 3-ft. guide 
blade. Handier in use, it is exception- 
ally robust and, being designed to 
withstand great overloading, it will not 
stall however much it is abused. A 
helper’s handle can also be supplied to 
convert it to two-man operation. 


Grain Driers 

The General Electric Co. Ltd., Mag- 
net House, Kingsway, London, W.C.z2, 
have published information on their 
platform and silo grain driers. 

G.E.C. grain driers are very com- 
pact, first cost is low and operation is 
simple. There are no products of com- 
bustion which might taint the grain, 
fire risk is negligible and the low drying 
temperatures will not damage the 
grain. The electric loading is the 
lowest compatible with performance. 


Fans 

All fans supplied with G.E.C. grain 
driers are made by a subsidiary com- 
pany, Woods of Colchester Ltd., which 
has established a world reputation for 
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the efficient performance and robust 
construction of its products. 


Duct air heaters 

The heating elements operate at 
black heat and are assembled in a sec- 
tion of steel trunking. The terminal 
chamber is enclosed and a hand reset 
thermal cut-out is provided to protect 
the elements in the event of the air 
flow being interrupted. The load is 





balanced to meet the requirements of! 
Electricity Boards, and the electricai 
loading may be varied in order to con- 
trol the heat output. The heaters, 
which are as a rule mounted in the 
intake of the fan, are provided with a 
metal guard. 


Control panels 

Control panels are constructed for 
the fan and heater with which they are 
to be used, and include all the neces- 
sary switchgear and the internal wiring. 
They may be located in convenient 
positions to suit local requirements and 
installation costs are low. ‘The con- 
nections to the heater are arranged 
so that it cannot be energised unless 
the fan starter is in the running 
position. 


Assembly 

Prices include fan and heater units 
with control panels, and sheet-metal 
transformation pieces with nuts and 
bolts to couple the unit to the sack 
platform, or the main air duct of a silo 
plant. Gaskets are provided for the 
discharge side of the fan and heater 
unit. The intake should be sited so as 
to draw in clean fresh air, and when a 
vertical unit is used a bend is recom- 
mended for the intake. 





New 


David Brown Combine 





This picture shows one of the new David Brown combines operating in a field of barley 

near Boston, Lincs, England. This particular machinz has so far harvested 120 acres 

of various types of crop in different parts of the country. The highest rate of work 
so far has been 78 cwt./hour in a 14-acre field of Ymer barley 
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ARGENTINA 


Unusually severe wintry conditions 
continued throughout August. The 
growing cereal crops were not seriously 
affected, but fruit trees, sugar planta- 
tions and vegetables suffered heavily 
from frost. Natural pasture deterior- 
ated, but cattle continued to do well on 
artificial grasses. 

The latest indications are that less 
wheat and more linseed have been 
sown than last year. More land has 
been put under feed crops for grazing 
to meet the demand of the greatly in- 
creased cattle population, but no more 
than average quantities of these grains 
are expected to be harvested. A further 
increase in the official price for sun- 
flower seed recently announced was 
expected to stimulate the planting of 
this crop at the expense of maize. The 
Ministry of Agriculture, however, 
plans to introduce the use of higher- 
yielding hybrid-maize seed on a 
greatly increased scale within the next 
three years. 


URUGUAY 


The weather has been seasonable. 
Pastures are recovering after the severe 
cold experienced in July and cattle are 
regaining their condition. 

Farmers have now completed the 
sowing of wheat. Official preliminary 
estimates give a decrease of 10°, in 
the area sown with, however, prospects 
of a better yield. A crop of 820,000 
tons, equivalent to that of the previous 
season, is anticipated, which would 
mean a large exportable surplus. 


PARAGUAY 

Exceptionally cold weather early in 
August and recurrent frosts did more 
than usual damage to the sugar-cane 
and banana crops. Damage to the 
coffee experiments near the north-east 
border with Brazil was rather greater 
than expected. A poor oil yield from 
cotton seed necessitated imports of 


edible oils. 


CANABA 
Kentucky bluegrass (Poa pratentsis) 


The Kentucky bluegrass seed crop 
in 1955, based on a preliminary esti- 
mate, has been placed at 500,000 Ib. 
of clean seed. This is one-third of 
the crop of 1954, but only slightly less 
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than the 10-year average. The yields 
are reported to have ranged between 
12 and 15 lb. per acre, compared to 
about 50 Ib. per acre in 1954. Strip- 
ping operations commenced on 4 July 
and 80°, was completed by 15 July. 
This was one of the earliest harvesting 
dates on record. 

The U.S. Department of Agriculture 
has forecast Kentucky bluegrass seed 
production in the U.S.A. in 1955 at 
42,900,000 Ib. of cured seed, compared 
with 52,730,000 Ib. last year and the 
1949-53 average of 48,650,000 lb. 


Canada bluegrass (Poa compressa) 


Seed production of Canada blue- 
grass is expected to be much less than 
in 1954. The preliminary estimate of 
production indicates that the crop may 
be only about one-third of the 1954 
production and has been estimated at 
55,000 Ib. of clean seed; further in- 
formation on yields, however, may in- 
dicate a somewhat larger crop than 
this. Production of this grass for seed 
is confined entirely to the Niagara 
Peninsula of Ontario. Although the 
crop appeared about average in thick- 
ness, the seed heads were shorter than 
usual. Actual production is difficult to 
determine at this time because there is 
little information on the quantity of 
seed that may be salvaged in the clean- 
ing of fall wheat, timothy and some- 
times spring grains, and also because of 
incomplete information regarding 
yields. 


NORTHERN HEMISPHERE 


Wheat 


The 1955 wheat crop in the North- 
ern Hemisphere will be somewhat 
larger than the 1954 out-turn and 
appears likely to be a near-record 
harvest. The Northern Hemisphere 
normally accounts for more than go°, 
of world wheat production. 

Present estimates indicate an increase 
of about 10%, over the 1954 crop in 
North America because of better pros- 
pects for Canada. That increase, 
together with a net increase for Asia 
and a probable increase in the Soviet 
Union, more than offsets a decline in 
Africa’s production. Conditions vary 
widely in Western Europe, with de- 
clines in some areas—especially the 
Iberian Peninsula and in Scandinavia 





—offsetting substantial increases in 
some other areas, notably Italy. On the 
basis of incomplete information it 
appears that the total for Western 
Europe will not be significantly changed 
from the large crop of 1954 and the 
quality of the grain is better. Prospects 
for Eastern Europe, however, appear 
somewhat better than the poor out- 
turn there a year ago, unless substantial 
harvest losses should result from heavy 
rains in many areas at harvest time. 

In North America the feature of the 
present situation is the favourable out- 
look for the Canadian crop, which 
much more than offsets the smaller 
U.S. harvest. A reduction of 59 million 
bushels from last year’s U.S. harvest 
results from the sharp cut in acreage. 
Yields are high, averaging 19.2 bushels 
per acre for all wheat. This is the 
second highest average yield on record 
for this country. The present produc- 
tion estimate is 6°/, below the 1954 
crop and 21%, less than the 1944-53 
average. 

In Canada, in contrast, a crop of 
about 500 million bushels is now ex- 
pected, on the basis of official esti- 
mates. That would be 67%, above the 
very small out-turn of a year ago, but 
still considerably below the large crops 
of the two previous years. Reduced 
acreage accounts for the decline, the 
reported acreage of 21.5 million acres 
being the smallest seeded since 1943. 
It was 12° below the area harvested 
in 1954 and 25%, below the record 
acreage in 1940. Yield prospects were 
good to excellent in most areas at latest 
report. 

The outlook for the wheat crop in 
Western Europe, including Yugo- 
slavia, varies considerably, with present 
indications pointing to the total for 
the area showing little change from the 
1954 total. Best conditions are re- 
ported for Italy, France, Western Ger- 
many and Yugoslavia, while substantial 
reductions from the 1954 level are 
reported for Spain, Portugal, the U.K. 
and Scandinavia. 

Foreign Crops and Markets. 


IRAN 
Contrary to the fears expressed 
earlier in the year, the harvest has been 
good. In 1954 Government sales of 
grain amounted to 212,000 tons. Of 
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this total, 151,000 tons came from the 
home market and 61,000 tons from 
abroad. ‘These purchases and sales, 
which are at controlled prices, repre- 
sent only a fraction of the total trade in 
cereals. 


WEST AFRICA 
Cocoa 

The intermediate West 
Africa this year produced much more 
cocoa than was expected. In the Gold 
Coast the mid-crop reached 13,662 
long tons, compared with the pre- 
liminary estimate of the Department 
of Agriculture of 5,000 tons, and a 
final out-turn of 4,g00 tons in the 
1953-54 season and 3,597 tons in 
1952-53. ‘The light crop in Nigeria 
reached a record level of nearly 17,000 
tons. ‘The intermediate crops in the 
Ivory Coast and French Cameroons 
also were above average. ‘This addi- 
tional production, coupled with the 
substantially larger-than-forecast crops 
in Brazil, have brought the world pro- 
duction of cocoa beans in the cocoa 
year October 1954—September 1955 to 
800,000 tons, only g,000 tons below the 
record output of 809,000 tons in the 
1950-51 season. This figure is 50,000 
tons higher than the earlier forecast of 
750,000 tons, and compares with a 
production of 757,000 tons in 1953-54 
and 783,000 tons in 1952-53. This 
encouraging increase in world supplies 
is due almost entirely to the excellent 
crop in Bahia. 

The final output of the Gold Coast 
also shows a welcome improvement, 
reaching approximately 235,000- 
240,000 long tons, if allowance is made 
for cocoa smuggled into adjoining 
French territories. Some publicity 
was given earlier to a press report fore- 
casting a Gold Coast crop for the 
1955-56 season of 245,000 long tons. 
Any unofficial forecasts so early in the 
season have been shown from past 
experience to be largely valueless. ‘The 
Gold Coast Department of Agriculture 
issued its preliminary forecast on 21 
September of 220,000 long tons, which 
compares with the forecast a year ago 
of 225,000 tons. 


crops in 


Cocoa Mkt. Rep. 


PAKISTAN 
Cotton 
The first estimate of the area under 
cotton crop for the year 1955-56 is 
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3,080,000 acres (American and Desi 
varieties 2,575,000 and 505,000 acres 
respectively), as against 2,824,000 acres 
(American and Desi varieties 2,373,000 
and 451,000 acres respectively) re- 
ported in the first estimate of the 
previous year, and shows an increase 
of g.1°,. The increase in acreage of 
American and Desi varieties has been 
8.5 and 12°, respectively. 

By far the largest increase has 
occurred in the Punjab and Bahawal- 
pur State, where, in spite of an early 
shortage of canal water, concerted 
action and late rains enabled heavy 
sowings to be made. 


Sugar-cane 

The first estimate of the area under 
sugar-cane crop for the year 1955-56 
is 1,016,000 acres, as against 961,000 
acres reported in the first estimate of 
the previous year, and shows an in- 
crease of 5.7°/,. The area reported in 
the final estimate of last year was 
1,017,000 acres. 


SYRIA 


Reports on the cotton crop continued 
to be good, though earlier estimates of 
an increase over last year were moder- 
ated when it became known that short- 
age of water was preventing the crop 
in some areas from reaching full 
maturity. The crop should, however, 
at least equal last year’s total of 72,729 
tons ginned. ‘The outbreaks of pests 
in June proved to be small and were 
reported to have been brought under 
control before the end of the period. 
The crop is said to be of good quality. 
The need for better drying, cleaning 
and baling of Syrian cotton for the 
U.K. market was given publicity in 
the press and was well received. 

Spec. Reg. Inform. Serv. 


ENGLAND AND WALES 


Agricultural report. Agricultural 
conditions in England and Wales on 
1 October, 1955, have been summarised 
by the Ministry of Agriculture, Fish- 
eries and Food. 

The harvesting of corn crops was 
almost completed by the end of Sep- 
tember. Estimates of yields per acre 
as at 1 October are higher than the 
average of the previous five years. The 
yield per acre of main-crop potaotes is 
expected to be below average. Other 
root crops are also expected to be below 


average; virus yellow attacks amon; 
sugar-beet and mangolds are frequent 

reported. The hard state of the ground 
delayed autumn cultivations. Live. 
stock have done well. 

The weather during the first week of 
September was rather warm with sun- 
shine on most days, but with rain in 
south-eastern and north-western areas. 
The second week was rather change- 
able, with occasional thunderstorms 
and sunny periods, and normal tem- 
peratures. A spell of more settled and 
warmer weather followed, though with 
early morning fog and ground frost. 
During the latter part of the month 
thunderstorms occurred in _ south- 
eastern districts and rain fell in the 
north and west. 


Corn crops 

Wheat.—Apart from a few late-sown 
spring crops, the harvesting of wheat 
was completed under very favourable 
conditions. | Reports indicate that 
quality and condition of the grain are 
good, except in some south-western 
areas, where black rust has caused 
damage. The yield is expected to be 
25.3 cwt. per acre, as compared with a 
five-year average (1950-54) of 22.4 
cwt. and a yield of 22.6 cwt. in 1g_,4. 

Barley.—The harvesting of barley 
was virtually complete. The condition 
of grain is generally good, but in 
several areas the quality is variable. 
Some smut is reported. The yield is 
forecast at 24.3 cwt. per acre, as com- 
pared with a five-year average of 20.6 
cwt. and a yield of 21.4 cwt. in 1954. 

Oats.—Harvesting has been com- 
pleted in most areas. The quality and 
condition of grain are generally satis- 
factory and the yield per acre is ex- 
pected to be 21.3 cwt., as compared 
with a five-year average of 19.3 cwt. 
and a yield of 19.2 cwt. in 1954. 


Sugar-beet 

Sugar-beet benefited from the rain 
and made growth during the month. 
Virus yellows are frequently reported. 
The yield of roots per acre is expected 
to be below average. 


Autumn cultivations 

Goed progress made with 
stubble cleaning. The hard condition 
of the ground delayed ploughing in 
most areas, although some prozress 
was made after the rain; corr has 
been sown in a few areas. 


Was 
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